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"INTRODUCTIO4

Have incentive contracts worked? Or are they in the words of the

late Carl Viason "a give away and a rip'iff?" Are they a panacea or a

delusion? Incentive contracts are again a topic of general interest.

The constant agitation by the Washingtor Post and the Chicago papers

are but one example of the growing unrest and concern about the alleged

horror stories of weapon systems that don't vork, are late in delivery

and cost too much. Are these concerns valid?

Cost growth has and is receiving increased attention of the Reagan

Administration. Congressional actions have and are in the process of

being implemented (Nunn Amendment, for example). The Senate has taken

specific actions on the FY'83 budget to assure complianute to cost esti-

mates. And the House has met to consider the establishmeat of cost assess-

ment and quarterly status reports on all programs. Clearly patience ir

wearing thin.

As will be seen further along in this introJuction. incentive contracts

are not new. They were used for the last fifty years in varying degrees.

In the late Forties, however, they were abandoned for the CPFF contract.

Then McNamara changed that. He attacked the CPFF as the cause of the

massive overruns. His solution was the profit motive. His vehicle was

the renewal of the incentive contract. The CPFF vent from thirty-eight

percent to eight percent overnight. Incentives went from fourteen percent

to a high of thirty-eight percent and remained high until the late Seventies.

Have they worked?

• \ i / ii. /
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This study has attempted to answer these complex issues. What is

the nature of cost growth? What role does the contract play? Has the

remedy applied for the last twenty years cured the patient or made him

•- [ more ill? In pursuit of this inquiry four data sources have been used;

7 these were a synopsis of the literature, questionnaires, pilot studies of

""contractors, and individual and group dialogs. The assumption was that

based on over twenty-five years of experience in the field, the uses of

these data bases would allow for an informed judgment concerning the basic

aspects of the problem. The prelim nary findings have been presented in

two formal papers for critical review. The results of the questionnaire

,I/ have been analyzed through computer, assistance. The information from these

and all the other sources was carefully weighed. The final product is

this report.

[ There are never any simple, black or white solutions to multivariate

problems. The case at hasid is no exception. Iia the final analy--;.s,

judrments had to be made based on t~e clues revealed in the reseAch.

Every effort has been made to document carefully the process of h 'w parti-

cular conclusions have been reached. There shall, of course, be lifferences

' of opinion concerning conclusions and recommendations. And this is how

it should be. The intent is to provide a solid foundation of the literature

and the theory from which particular issues can be debated and understood.

If this has been accomplished, much can be done.

For the &eader interested in the methodology and the details of the

research project, please refer to the Appendix. Included there are the

caveats, the particular methodology, and a copy of the questionna.re.

11 ' .. .



To assist the researcher each of the four data sources (questionnaires,

in-house studies, literature base, workshops) are summuarized- by hypothesis.

The advantage of this method is that those doing research on incentives

* .. can go~to a particular hypothesis and find summarized all the findings. The

g disadvantage is the redundancy. Often specific studies and findings are

applicable to more than one hypothesis. This sometimes results in apparent

repetition. Each section stands on its own theoretical base.

At the end of each section is a summary statement on. findings from

I.. each of the four data bases. This should be read for those not interested

I in the details.

BACKGROUND OF T11E STUDY

[ This study has been conducted for the Air Force Business Research Manage-

ment Center at Wright-Patterson Air Force Base, in Dayton, Ohio (AFBRI4c).

[ Tne-project started on may 27, 1980. Almost three years have elapsed-

in its completion. it has consisted of three phases. Phase one was

a literature search and documentation. Interviews were also conducted

* ~with key government and indu~stry personnel. Phase two included the develop-

ment and the distribution of a questionnaire to the MNOA membership.

IA series of small conferences with industry and government personnel, and

a pilot study of several compainies- The pilot study was designed to

assess what companies actually do or, do not do once an incentive contract

was obtained. Phase three compiles and presents the final conclusions

and recommendations..,

I7.
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I
At the outset, fourteen hypotheses were established based on the

writer's twenty-five years experience. These were modified after phase

one, based on the literature findings. All the existing literature was

read in detail and synthesized into an organized reference document (phase

one report). This document provided a readily available condensation of

the literature base from which to construct and revise the planned

questionnaire. After considering several sample Options, it was mutually

decix-ed that the National Contract Management Association's twelve

thousand members were the most appropriate universe. To encourage partici-

patiorn, an article on the project was written and published in the NCMA

[ M.-wzine (See Ap.pedix B). There were two mailings to the entire membership.

In audition, questionnaires were distributed to selected recognized authorities.

KFurther, questionnaires were made available at a variety of aerospace

conferences. In all, some five hundred and twenty questionnaires were

completed. The profile of the respondents is provided in Appendix C.

k One of the major problems of the prior studies was the difficulty of

reaching some semblance of reality through a statistical research format.

[" 'Ihey were and are open to all the classical arguments on validity. To

circu~mvent this problem it was decided to utilize a bizud ddta base. This

included four sources. These were: (I) The search tor and the condensation

and synthesis of the literature, (2) The pilot study ut company operations,

(3) Tht NCMA questionnaires, (4) The small group workshops and interviews.

5The goal was to make some kind of exp-rt judgment after carefully weighing

the available information. The results are provided in this document. Each

of the fourteen hypitheses are sr-parately discussod. A!. each is addressed,
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the conclusions from each of the separate data sources are presented.

* At the end of each, final assessments are made. Each section is. an entity

and should t2 read as such.

THF~ HISTORY OF INCENTIVE CONTRACT USAGE

A type of incentive had been used in the First and Second World War

periods. And the Navy and the Air Force had used variations in the Fifties.

jl But the principle contract types utilized were the CPFF for development and

variations of the fixed price for produiction. Then t~te problem became

a~ttenuated by the changing nature of the requirements. The items being

I procured became more sophisticated and more technologically complex. There

was a shift away from the large production programs of the Second world war

f to smaller quantities. The development costs skyrocketed. The percentage

of the end item price attributed to research and development ballooned.

The Department of Defense moved to contract for development separately.

C)Heret~ofore, much of t%-- research and development was included in the unit

costs of the end item. The problems had -~hanged. New methods were needed to

cope with the new environment. It is doubtful if the experience of the

~1* ~ Forties and Fifties was any different than that of the Sixties. The dramatic

shift in the cost of research and development relative to the end item cost

I dramnatized the problem. The era of the modern weapon system buy was at hand.

The stage was set for new methoes and improved management techniques.

11* Secretary of Defense McNamara, upon taking office, dictated a host

of initiatives that e-,entually changed the way the Department of Defense

did business. Among these were revised procurement methods. Incentive

T contracts (particularly performance) were a focal point of his recommended

N 4;
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"Ch..a fI%.. Overnight Cost Fixexd Fee (CIF') contracts w.:re chdrned to incOn-

tive.-. Goals werk set to .educe the usage of CPFFF contracts from 12%.

The modern age of weapon system contracting had arrived.

• .The hopes for the incentive contract as conceived in the late ;•rties

and early Sixties was that incentives would lead to improved perf-" ,,ce.

timely schedules and reasonable costs. Several factors led to tVir, "option

I of incentives. These were:

1. Evidenice that there had been greatly inaccurate estimati.- f

costs and schedules under the CtIFF contract.

2. The belief that uiider the inlceIntive, contract the corrtra(t

would be motivated to improve on these problems.

II 3. The assumption that the government would improve on its

estimates of costs and schedules.

4. The belief that the budgetary system would operate more

effectively.

5. The assumption that the pricing of change orders would bV. ---e

realistic.

6. A disillusionment with legal remedies such as liquidated ges.

[ 7. A long standing feeling that the government hand injected

m too fai" into contractor surveillance and that the incent;ýe,

contract would result in less.

8. A desiie to motivate contractors to improve performance.

9. A general dissatisfaction with the CPFF contract.I
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r CuNTIACT USAGE SINCE 195l

[The arrival was not without controversy. In the late Fifties, Karl

Vinjson, a pioneer for contractor surveillance legislation. led frequent and

" vol.atile attacks on the incentive contract "age. At the time of its

heralded rebirth in 1961, the Army, for one, cautioned against its use. And

I DOW generally had imposed rather stiff requirements for its utilization.

SWhat had been the history of incentives? As the contract chart shows,

incen•tives were used widely in the Fifties. If CPIF and Fixed Price Incentive

(FPI) are combin.±d their average percentage use for 1951 was about n.ne per-

cent. This rose rapidly in 1952 and 1953 to about 27%. Thea a steady decline

I to 14% izn 1961 ensued. Then McNamara's directive came out. It increased the

percenLtag rapidly to about twenty-eight percent by 1963. It had then oscil-

lated from 24% to 29% until 1969. And then rose rapidly to its thirty year

[ high of almost thirty-nine percent by 1971: It sharply recessed back to thirty

percent from 1971 to 1976. It rose again to tJhirty-three pkercent through

197b, and has dropped precipitiously since, to the current level of 24i.

h Much of the growth since the 1963 period has been in the FPF. The

C1 IP has •wintained a rather steady eight to twelve percenstage since 1967.

With the l962 secretarial push the CPIF went from its modest base of around

four to its higb of fourteen percent in 1964. In the aext three years it

t camo Wack down almost as fast as it had gone up. It came down to its

currunt range of eight percent. It is also important to note the nose

91'11 that the FPI made. It went from thirty-eight purcent tO eight percent

it, two years. Most significantly in 1952 thArougth 19bl, incentives dropped

from twenty-six percent to fifteen percent. This occurred by shifting tog
U
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[ CPF'. In that same time period, CPFF went from twenty percent to thirty-

eight percent. The FPI was traded for the CPFF.

[Starting in 1962, the CPFF contract tumbled to twelve percent. That

was the goal set by McNamara. In fact, the CPFF dropped from the thirty-

eight tp twelve in two years. At the same time, the fixed price contracts

[ excalated exponentially. By 1966, the FP contracts skyrocketed to fifty-

eight percent. The CPIF, the FPI and the fixed price replaced the CPFF.

But the bulk was absorbed by the FP. The CPFF dropped thirty percent. Of

this the CPIF accounted for nine percent, the FPI for six percent and the

FP for twenty-six percent.

The following points are applicable:

1. Incentive contracts have been extensively used for the last

( thirty years.

2. Fewer incentive contracts are used today than in 1951.

[3. The use of CPFF contract is about the same as it was in 1951.

4. The use of FPI is about the same as 1951.

5. The straight fixed price is in the same range as in 1951.

S-• 6. The major differences in 1981 compared to 1951 are:

A. The CPIF which was zero now is about eight percent and has

h' h" a recent range of about twelve percent.

B. The Fixed Price Escalation which was zero in 1951 is now at

fifteen percent.

C. The Firm Fixed Price has all but disappeared. It was thirty-

eight percent in 1952.

I D. The t ost Plus Award Fee has crept into the picutre. In 1951

L none were reported, now it accounts for a modest three percent.

L

/J



r I-ix

1 7. There were three distinct periods:

A. From 1951 to 1961 the CPFF and the CPIF went up and everything

else went down.

r. B. From 1961 to 1971 the fixed price, the FPI and the CPIF went

up dnd the CPFF came crashing down.

[C. From 1971 to 1961 incentive contract usage dropped siinificantly

and has been replaced by the FPE, the.FPI and the CPAF contracts.

The incentive dropped fifteen points. Of this fifteen points

the FPE picked up eleven points and the FP about four. The

CPAF also accounted for a small amount.

I For whatever reason the incentive contracts have fallen out of favor

since 1970. Is it because they have not worked? Is it because of the

problems in their negotiation and administration? -It is the purpose of

f this study to find out.

THE BIG PICTURE

How serious is the problem of cost growth? It is staggering! In

FY '81, DOD procurements totaled about $105 billion. The General Accounting

Office reported for FY 1981 that there were 1,040 major programs accounting

I for some $776.7 billion for all federal agencies. Of this, the Department of

Defense had 185 proqrams totaling about 286 billion dollars to completion.

Of these there were fifty four programs that overran at least one hundred

percent. More on this later.

i

L
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Not all the industry segmennts shared equally. The $105 billion was

allocated approximdtely as shown below:

Aircraft 16.5% Ships 7.5%

Electronics 11.5% Tank Automotive 2.0%

Fuels 10.3% Ammunition 2.0%

Missles 1 10.2% Weapons 1.0%

Space

F? Of particular interest is the method of procurement. In FY '81 about

forty percent of the dollar amount and foz ty-eight percent of the trans-

actions were competitively placed. Of those not competitivcly placed, forty

percent were supplemental or follow-on contracts. About thirty percent of

the dollar value of new procurements were sole source. Incentive contracts

accounted for 20.9% of the dollars.

THF CURRENT STATUS OF COST GROWTH AND OVERRUNS

[ What is the current state of cost growth on the major systems? The

[Mar. 20, '81 report of the General Accounting Office is helpful in this

regard. (MASAD-81-13) It reported costs for all federal acquisition programs

and it focused on those that have had a cost growth of at least one hundred

percent. (Note that the report stated that there had not been an attempt

to verify the data submissions.)

The Department of Defense had 185 programs listed. The average cost

growth from the baseline estimate was 52%. The average from the original

estimate was 88%. Of this about half was accounted for by economic and

quantity changes (3'- economic and 26% quantity). The balance was revision

of the estimated costs, engineering changes, schedule changes and support

changes. The growth varied by service. The growth for the Air Force was

substantially lower than either other service; Air Force - 12.5%, Army - 73%,

L and Navy 81%. For the 185 programs with cost growth in excess of 100%

/ ,/

/ .'
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the statistics on the surface are grim. Of the fifty-four programs (14 AF,-

[17 Army and 23 Navy) the range of the cost growth was up to one- thousand

and seventy-five percent. The average was two hundred and twelve percent.

I A frequency distribution by overruns are shown below:

[ OVERRUN RANGE TOTAL ARMY AIR FORCE NAVY

O0to so 12 5 34

50 to 100 8 3 3 2

100 to 150 9 2 2 5

1150 to 200 4 1 1 2'

[200 to 300 6 .2 3'

300 to 400 4 02 2

[400 to 500 4 0 0 1

500 to 600 00 0 0

K600 to 700 0 0 0 0

800 to 900 0 0 0 0

900 to 1000 1 0 0

Of the fifty four; only five went down from the planning or development

estimate.

IFrom the chart one can see that there were ton programs with cost

growth in excess of three hundred percent. Of these four were in the three

hundreds, four were in the fo..r hundreds, one was in the five hundreds, finally

one was about the one thousand percent level. It was and is not a pretty

picture.

U A peculiar coincidence is that all the services had about the same

average cost growth for these programs reported. It was about two hundred
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percent. The differences between the current und th pilanrnirig or development

[ estimate were allocated to quantity, engineering, supp<,rt, schedule, economic,

estimating and sundry. According to the figures presented, the variations

"r due to estimates for the Air Force, Army and Ndvy respectively were, 4.6%,

21% and 10.8%. Could this be a reflection of contract type? For FY '81

[the usage of CPIF and CPFF for the services were:

* CPIF CPFF CPAF TOTAL

Air Force 9.1% 4.0% 1.7% 14.8%

Navy 10.1% 16.4% 7.8% 34.2%

Army 9.5% 11.5% 2.7% 23.7%

k If there is a correlation it would be expected that the service with

the DoSL CPFF contracts would have the highest variation in change due to

estimates. Bkoth the Army and the Navy utilize aost contracts much more

[than the Air Force. Could this relationsh'ip between cost growth arnd contract

type be a coincidence? The following explores this.

COST GROWTH BY CATEGORY

QUANTITY ENGINEERING SUPFORT SCHEDULE ECONOMIC ESTIMATING

Army 13t 2.9% 6% 12% 40% 21.0%

Air Force 18v 5.0% 9% 266% 36% 4.6%

Navy 33% 4.8% 6% 12% 30% 10.8%

A number of interesting observations can be made. The major influence

was ecoromic for all the services. The other big ones were quantity and

schedule changes. The diffeirences within the categories was sometimes dramatic.

See for example, the differences attributed to quantity and scope changes.

For the Army it was thirteen percent. Yet for the Air Force it was thirty-

three percent. Schedule changes were double for the Air Fcrce of that of the

- --
. . • - - .. . .- . :--"" .... , .. .. ... ..... .--- . r-" r" "
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sister services (2b% to 12%). The estimating error of the Air Force was

[ by far the lowest. The Army had twenty-one percent while the Air Force

only had 4.6%

* If a contractor does not "get in one place" will he indeed get it

S" someplace else? Some observations:

1. The Navy used the highest percent of cost type contracts (34.2%).

2. The Navy had the highest quantity changes.

* 3. The Army had the greatest estimating deviation.

4. The estimating error for all three services was modest.

5. The major impact on the Army's programs was economic, quantity

and schedule were next.

[6. The major impact on tha Air Force's programs was also economic.

Schedule was twice that of the Navy.

7. The Navy's major growth was in quantity. The economic factor was

a close second. Schedule was a weak third.

The services, even though they had a significantly different contract mix,

Lall had about the same cost growth experience on the fifty-four programs

[f considered.

Only a fool would suggest that there is not a cost growth problem.

Fifty-four programs with w re than one hundred percent cost growth is

proof enough for all to Be . As the following table clearly demonstrates,

the problem is not unique the Department of Defense. The Department of

L the Interior had an average of three hundred percent on twenty-four programs.

The TVA has 276 percent, and the Washington Metro had 327 percent. The Applachian

Prugram was the highest at 835%. The table prcsenLs ratios for cost growth

based on both the original estimate and the baseline estimate.

SL
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'. When the total number of programs are considered the picture is not

as bleak. For the one hundred and eighty-five programs the average cost

:1 growth for the Air Force was thirty percent, for the Army one hundred and

f fifty percent and for the Navy one hundred and eighteen percent, based on

the original estimates. If the baseline Zigures are used the figures are

Air'Force, 12.5%, the Army, 73%, and the Navy,- 81%.

p AVERAGE COST GROWTH FOR ALL PROGPAMS
N

AGENCY I PROGRAMS ORIGINAL BASELINE

AIR FORCE 38 30 12.5

"" ARMY 50 150 73.0

NAVY 95 118 81.0

"" ENERGY 83 37 37.G

DEP. ARMY
CORP. ENGINEERS 170 300 37.0

* ... DEPT. Or INTERIOR
j:WATER POWUs 24 300 24.0

W N.SA 15 71 70.0

TVA 14 283 281.0

WASH. METRO 2 327 327.0

APPALACHIA 1 835 835.0

FED. HIGHWAY ADMIN. 5 365 365.0

To get an accurate picture one has to compare the original and base-

line estimates. Some of the departments absorb the growth through the

- baseline estimate. In any event, as noted, the DOD does not have sole claim

to the cost growth phenonionon. Based or, the averages thcy are experiencing

4 " IT far less growth than their sister agencies or departmer~ts.

~/

/
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[ THE ORGANIZATION OF THE REPORT

There are three volumes to this report. Volume one is the analysis

and final conclusions, part two is the pilot study and part three is theI
literature synopsis. Volume I is organized around the fourteen hypotheses

of the study. Each is allotted a chapter. For each, the four sources of

, data are applied to the hypothesis separately. After the four are described

and analyzed a final synthesis and conclusion is presented.. Each statement

I is carefully documented. The number of the reference in the parenthesis

(e.g. (1)) relates to the page of Volume III that provides the literature

synopsis. A sunmary of the findings are reconmendations are included in the

1 final section. Several appendixes are provided. These include the copy of

* the questionnaire respondents, and a summary by program of the cost growth

experience of the Department of Defense for the fifty-four programs that

j• have cost growth in excess of one hundred percent.

* •A FINAL NOTE TO THE READER

"It will be tempting for the reader to look for evidence to support the

conclusions that he has already drawn through his experience to date. To

fully grasp the significance of thefindings one must study the report in

depth. Huthing in black or white. Judgments are unavoidable. Before

using any of the findings, prudence would suggest that this report be read

in its entirety.

I
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HYPOTHESIS ONE

r THE TYPE OF CONTRACT IS NOT THE DETERMINING VARIABLE

- ~AS TO THE CUTCCO4ES OF THE CONTRACTS.

IDo contract personnel place too great an emphasis on contract typeý?

Does the contract type maire any difference? And if yes how much? There

*would be few of us to assert that the contractor's behavior is the same

*for a fixed price as for a CPFF. But how much difference is there? These

kinds of questions are the focus of this hypothesis. It is assumed that

the contract type is not the dominant variable in the behavioral process.[ Other factors such as current capacity mean more than the contract type.

The research data is most revp~aling. For the most part the literature,

the NCM4A questionnaires, the pilot studies and interviews and workshops

offered consistent conclusions. Each is separately addressed below.

I THE LITERATURE

If the contract type is not the determining variable in contractor

behavior, then what is? Since it is not reasonable to assert that the

contract has no impact on behavior, then what is its effect? There is

a wealth of research on contractor motivation but very little that focuses

5, on the specific impact of a particular type of contract. Outputs are

3 measured and compared but the particular behaviors that led to the outputs

are hidden under the organizational umbrella. Much of the existing research

3 cannot answer these questions. But some light is shied. A sample of the

findings are condensed below.

. 1 An interesting perspective can be gleaned from the Congressional

I Hearings held by Karl Vinson. Vinson led the fight against incentives in
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the late Fifties and early Sixties. A '59 hearing revealed that although

L profits were modest the return on net worth for aerospace contractors

averaged an astonishing 71.3 percent (13). In DucEjuber of 1963, at an

U American Management Association meeting in New York city, Gordon Author,

then head of pricing for the Air Force, cited several factors that had an

C impact on corporate behavior. He included follow-on production, current

* capacity, reputation and the need for technical excellence (19). The

original NASA CPAF Guide also discussed extra-contractual factors that

affected outcomes (26). These were similar to those listed in the DOD

Incentive Contracting Guide of 1968 (27). included as factors were growth,

prestige, follow-on business, and capacity utilization.

Egan in his dissertation at Berkeley provided some insight on the

issue. He noted that the real products of the aerospace companies are

scientific skill and know-how. Follow-un business is dependent on

technical accomplishment. The size of the firms and the intensity of the

research effort are important behavioral considerations. These companies

tend to achieve technical goals in spite of the contract form (39). Redden

cited some similar concerns. Contractors can have a significant disutility __

for savings. They are motivated to incur costs to invest in facilities,

to cover overhead from other projects, and to improve the products in

order to be more competitive for follow-on business. They prefer a contract

type that would permit cost flexibility. (52) Similarly Booz -Allan, in

their comments on the effectiveness of incentives, concluded that extra-

contractual factors play a mdjor role in determining contractor behavior.

Deavers and McCall of Rand also studied the importance of the contract in

shaping behavior. They found that there was not a significant relationship

(I) This number is the page in Volume III where the article synopsis appears.

S...... 7177
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ri between contractor beha vior and the shares of the incentive contracts in

L the 62-63 period. This contrasted with the results of the 59-62 period.

What had changed? The contract type did not. There must have been other

factors at play outside the contract. (58) Professor Hlul of Syracuse

University 'agreed. He spoke out against the singjle profit goal mentality.

[ lie stated: "Contractors have many goals. The motivational mix changes from

project to project. Extra-contractual factors are important considerations

in the determination of contractor behavior." lit Hlil's opinion these

3 factors included at least public image, organizational prestige., Commercial

spinoff, and improved market position. Contractors attempted to insure

[ their profits at the negotiation table. He also concluded 'that the size

[ of the contract was far more important than type in tedetermination of

contractor behavior. (61)

I Troy Jones, them a Colonel in the Air Force. did a comprehensive

analysis of the effectiveness of incentives. Many of his findings are

reported in tk~e various portions of this study. As to the inspact of

if contract types on contract behavior he stated, "The level of technical

uncertainty within a program continues to play a much stronger role in

if cost outcomes than the contract type under which the program is conducted."

And again, as noted by previous researchers, extra-contractual factors

I played a larger part in determining contractor behavior than the contract

if ~type. (70) An LMI study into the foundati~ons of incentive theory rang

the same bell. Extra-contractual factors dominated and directed behavior.

if Contractor motivations included:. company growth, share of market, public

image, carry over benefits, follow-on business, technical'competence, and

executives. Since ROI, cash flow, and market share were utilizedi to



r neasure management achievement, these WCL'r imJ}Urtant in determinir'g

r coxrrorate behavior. (74,

I. N. Fisher of Rand studied incentives at length and published

several studies cited in the phase one report and bibliography- A common

theme was that the same contractors are always underrunning and orhers

[ always overrunning, therufote contractor behavior was not a function of

the contract type. (76) Parker, in an Air F'orce Irnctitutc- of Technology

thesis, aIlthough not com.inenting directly, noted that contracts with high

share rates tended to overrun. Also he found little correlation between

sh.iren; and performance accomplishments. Readinq betwcen the lines his
, r

conclusions tend to reinforce those noted above. (82) Trinble took another

Stack but cuncluded similarly. lie found that incentive contracts did not

Sresult in increased utilization of labor and capital by defense contractors.

On the surface it appeared that the goals of the contract were: ignored. (84)

Why? Perhaps because thetre were other more attractive chcices open to the

I contractor that matched his hidden motivational agtendci.

M.W. Dixon (89), in a Nave'l Postaraduate study found no empirical

evidence that the sharing ratio has any impact on contract performance

outcomes. Cost savings advantages appeared to be fallacious. Hill and Shep-

ard also of the Naval Postgraduate School were even more blatant in their

remarks. Their conclusions were: 1. Incentives are not passed down within

the organization, 2. Motivational proqrams do not vary much from company

to company, arid, 3. Administratively all contracts are alike in the eyes

of the contractor. Needless to state, Hill and Foster did not give much

weight to the idea that the contract type plays a major role in determining

general corporate behavior. (90)

""77 -77"7. 7 2 .......
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V *Althouqh much of the' research supports the hypothesis, there were

I exceptions. For example. Lt. Col. Alvin Ferhman (78) in a study from the

Air Force University concluded that the use of incentives and the shift

3 away from CPFF contracts saved billions bf dollars. Major Julius Jones (79)

ir. a ma•sters thesis at the Air Force institute of Technology concluded that

I incentives had-attained their intended purpose and thit for the most part

Sprofit was the key motivator of industry. He noted however that other

factcrs also played a role. These included firm perpetuation, sales

3 maximization and other socio-economic factors. Dennis E. Mundhenk also

concluded positively. In reviewing the C-5A, the A-lO ar: the F-15 he

found that the success of the programs derived from fitting the method to

L the plogram instead of the other way around. The C-5A failed due to the

program being fitted to the method. The F-15 succeeded due to the tailoring

[ of the method to the program. The message was that incentives can be

used to substantially direct contractor motivations if they are used

appropriately. (91) James Evans of the Defense Systems Management School

3 struck a similar note. (93) Could the lack of goal congruence be due to

the forcing on the contractor a particular contract type instead of

talloring one to its situation?

Oppendahl, a Commander in the USN, while a student in the Defense

I;Weapons Management College, produced an interesting piece of research on

3 contractor motivation that deserves special attention, lie summarized the

studies of Fox, lluiit, Fisher, Hill and Shepard, Cirone, 12I, Runkel and

£ Schmidt, and Dixon. He concluded that incentives did not work. The main

motivator was not profit. And the contract was not the major variable in

contractor behavior. He developed a hierarchy of motivators similar in

I
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r
conLcept to that ot Maslow. htis list included survival, profit, growth,

market share and preutige. These varied over the stages of growth of

the company. (116)

Dr. Raymond Hunt's research of the University of Buffalo deseries

particular note. Rather than try to summarize the various papers only

a few comments will be made germane to the current inquiry. Hunt, Rubin

and Perry (117) found that over two-thirds of the rcompanies made no

adjustment to achieve maximum gain. There was aittle or no awareness of

incentives presumed below first line supervision. Also, incentives do not

Sgenerally affect resource allocation. And in Hunt, Near and Rubin (119), a

picture is presented of a disjointed life withiin the orgaftization. The

Sgoals of the organization were only weakly related to conceptions about

what factors influenced project performance. Hunt concluded in his various

papers that factors other than profit and the contract type drove the

3I contractor's decision process.

Moore and Cozzolino of the Wharton School, in studying incentives from

the perspective of risk assumption found that the traditional incentives

were ineffective. The problem as they saw it was that the level of

perceived risk was such that contractors acted to reduce risk and not to

maximize profits. In their paper they quoted the Scherer study of '64

that contractors were not motivated under incentives to maximize fees.

The drivers of the decisions, in their opinion, appeared to be the user

costs function (need for new technology to win future contracts), taxes,

and the uncontrollable cost components. (139)

McKean introduced s(me interesting ideas on why the government and

I
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contractots mi(jht favoL the C11'P contract. The major reason was thal

with the UPFF contract a wide range of behavior can be represented

defensibly. In this fashion contractors can make investments to enhance

future reputation, the government can make overruns defensible to the

Congress. Since uncertainty was the major factor in determining behavior

I it should be recognized and contracted for accordingly. In short, uncertainty

i freed the government and the contractor from efficie;Icy reviews. This was

appropriate, he thought, since the Department of Defense was engaged in the

3 defense of the nation and not specifically in saving the taxpayer money.

He suggested that the contract document should be an enabling document.

K McKean asserted that uncertainty forces the contractor to be risk averse. (144)

Oliver Williams in an early Rand study concluded-that the contractors'

range of adaptive responses rendered direct control (through contractor

financial and technical operations) and indirect control (through the

contract type) ineffective. (145) Wil'liams and Carr, in their 81 Darcom

I study of contractor motivation, noted: "It should be understood that the

3 contract, in many instances, is not influencing performance to any great

extent; contractor behavior is far more influenced by the contractor's

other concerns." The study, which was a joint effort of the NSIA and the

Army Research Office at Fort Lee, found that the particular motivations

varied by size of the firm, product category, ownership and industry group.

3 Both positive incentives and dis-incentives were considered. Much of the

work was similar to that of Hunt. Industry fclt the four strongest incentives

were a fair and equitable contract, a guarantee of future business, program

continuity, and a fair contract. Profit, cash flow and long term funded

contracts were next in importance.

Il
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In assessing th,: literature what can be concluded? For one, It is

overwhIelmingly in -;upport of the premise that multiple influencus diive

the contractor. Depending on the time frame (short rui, lokjy run! . the

nature of the company, the nature of its products. the size of the contracts,

the general health of the company and the general economic climate, its

goals will vary. The particular goals most mentioned were survival, prestige,

technical competence, follow-on business, sales maximization, share of the

market and long run adequate profits. Further, all contracts are the samie

administratively in the eyes of the contractor (this excludes ,CPAF) incentives

are not passed down internally in the organization (this isa separate

hypothesis and is covered in detail later). Performance goals seemed to

[be independent of the contract type. The contract type itself does not

appear to have a dominant affect on contractor behavior. The larger the

it[utiber ol contraetu Lhat a cu'Apany had Lihe yzeatvr the v.didiLy of the

observation.

THE NCMA QUESTIONNAIRES

Questions eleven, twelve and nineteen from Part I of the_'questionnaire

and question one in the final portion were designed to test this query.

Each is su nmarized below.

QUESTION ELEVEN: THE MANNER IN WHICH A CONTRACTOR MANAGES ITS PROGRAM IS

AFFECTED BY CONTRACT TYPE.

The responses were highly reflective of a strong correlation between

the contract type and how a company manages a program. Fifty-six percent

felt strongly, 39 percent felt moderately, two percent minimally and the

rcmani,,der, about one percent, not at all. This, in lighL of the literature,

I
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was su'.4~rising. Perhaps the failure of the question to exclude CPAF or

Sto be more specific on what was meant by management biased the results.

At any rate, from this question alone, one would be forced to surmise that

industry's management attention and style might vary by contract type.

be:ore drawing any firm conclusion, let's look at question twelve that

asks the same thing in d little different fashion.

S•LJL2•TION TWELVE: CONTRACT TYPE HAS WiAT EFFECT ON CONTRACT BEHAVIOR?

(A MAJOk EFFECT, A MODERATE EFFECT, NO EFFECT).

Again the data is the same. Fifty percent said a major effect, forty-

six percent said a moderate effect and four percent said no effect. It

would be interesting to correlate this to contract type to assess if the

type of contracts handled influenced the perceptions. It would be one thing

to have had only a fixed price experience and another to have had experience

with a wide range of contract types.

both questions eleven and twelve could also be stated that about

tfilty I'Vircent felt strongly that the contract type had a significant impact

on cor,tractor behavior and fifty percent thought that it had a moderate or

no impact. Again the question must be raised as to the expectation set

L •ot the respondent. What did he or she perceive the question to be about?

1 Why does the literature coniclude that the contract type is not a determinant

variable in contractor oehavior and questions eleven and twelve seem tc.

J conclude that it is in fact an important determinant in how a contractor

manages a contract? This is explored more in question nineteen.

Li/



B I-10

SUESTION NINETEENS: DOES CONTRAcr TYPE HAVE ANY CORkEINTION TO CONTRACTOR

PE~rPORNANCE? (YES, NO, SOMETIMES).

L t•h The I espjuiseb lot question ninetecn art! not ah. cle~aly in support of

Nthe contract type influencing management behavior. Forty-eight percent said

yes, seven percent said no, and the balance, forty-five percent said sometimes.

[ A pertinent fact to ascertain would be to determine the circumstances under

which it does nake a difference. WhLu-j the questioni was asiked a little

differently in the final listing of hypothesis (using a scale from one to nine),

q the responses were quite different.

QUI:STION ONE FROM THE FINAL LIST OF IIYPOTH1ESIS: TH|E cONTRACT TYPE IS NOT

THE DETERMINING VARIABLE AS TO THE OUTCOMES OF CONTRACTS. Note the difference

in the question from eleven, twelve, or nineteen. Those questions inquired

as to whether management varies its supervision by contract type and/or

whether contract type has an impact on contractor management behavior.

This question asks directly whether the contract type is the determining

3 variable in contract outcomes. Seventy-two percent of the respondents

checked a five or less where zero is strongly agree and nine strongly

disagree. Forty-five percent were three or less. Conversely twenty-four

I percent were seven ot higher. Thus, the data supports the contention

that the contract type is not the deterrininq variable.

I From the above it appears that the contract type has ain influence on

contra•-tor behavior. This is really what one would expect. Certainly a

.1 CPFF contract must be differently handled than a fixed price. but also it

is apparent from both the literature and the questionziaire that the contract

type is not the determining variable in conztxactor buhvior. It is not the

only, nor the most important input to the decision process. A lot probably

I
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has to do with whether the motivators established in the contract are

L consistent with the motivational (often unexpressed) agenda of the

contractor.

I THE PILOT STUDY DATA

The Phase Two technical report, which observed contractor behavior

through pilot studies of individual companies, addressed this query. The

I conclusions reached for the companies involved were that the contract type

was not the determining variable. The contract type established the upper

U llevels of expenditures and defined the goals through the specifications,

program requirements, and schedules. But these are or can be the'same

regardless of the incentive. But the contract type did not have the

[ determining influence on corporate goals and motivations which were determined

primarily by factors outside the particular contract.

IThe companies studied varied in size, product lines, and particular

3 contract mixes. But even for the company where a single contract represented

over eighty percent cf the sales the contract type did not appear to be an

important factor in the key company decisions. Of course all decisions

impact eventually on costs and profits and to that extent the contract

I type defines upper limits and profits. But the majority of the company

administrative personnel did not know even the kind of contract. And if

they had known, they would not have understood the significance of the

f contract type. This was as true for the engineering staff as for the

director of manufacturing. As for the workers on the assembly line, they

' Iwere not informed at all. A factor that contributed to this was the highly

specialized nature of the government.contract world. Those in the companies

who dealt with contracts and the government procurement process were

" ~ Ii
I,
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I I eco.J , 1zed 1,cCia.!;L!t: . They wtcv l,,.cJd Lo ,.u thu velpcz tl1. "liey handl ed

the contract details. Nobody else had the b,,,kyzu:ji. Aid the expvlts

were not in a hurry to let go ot their expertise. Their power base was

their special knowledge. And they protected it by maint.41xinig the aura

of complexity and confusion. This contributed to the problem.

The larger corporations revealed a somewhat different pattern but

thc effect was the same. For most of the contracts, only a relatively

small cadre of personnel had any knowledge of the contract. Most of the

corporate personnel were not familiar with the contract type. This was

particularly evident when the contract size was relatively small compared

to the total sales. The purpose seemed to be to get as much protection

[as possible at the negotiation table to minimize risk. Once the contract

was in-house, the particular aspects of the contract tended to be lost in

[ I the general bureaucracy of the organization. Thc particular organizational

Uchovior was that which rcpresunited the normal busiaws.- patterns of theI
particular company. Budgets were established of course. These reflected

the contract's pricing provisions and technical goals. But aside from

these general and regular activities that would take place in any company,

C the details of the incentive contract did not filter down the organizational

structure to the rank and file. It did not even get to the middle management.

One would definitely conclude from the pilot studies that the contract

type was not the determinant variable of contractor behavior.

INTERVIEWS AND WOHRKS1IOs,

As noted earlier, workshops with industry repre:;ertatives and with

members of NCMA chapters were conducted over a tw yedr period. In addition,

interviews were conducted with experts from indu.try, government and a

.. *. . ".*<.*! * **~. �. /
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variety of think tanks. One of the issues discussed was that of the

contract type and its relationship to overall corporate behavior. As

with any issue there was a diversity of points of view. Some of the

I comments are summarized below.

It made a lot of difference who one spoke to. The NCMA members that

worked in the contract area tended to place a greater importance on'the-

contract type than those who worked in other areas of the corporation.

it was sometimes misinterpreted to mean that the contract type had no

I infJ.tence on the company's Jubsequent behavior in the discharge of the

contract. That was not and is not the intended interpretation. One

suspects that companies do behave differently with CPiF contracts than

.• [ they do with fixed price contracts. But the contract is not a detarmining

vari abe. The major determinants tend to be extra-contractual: That isI [
"they usually are concerned with something outside the contract.

When engineers, accountants, or financial managers were asked this

question there was a common eaction. Usually those asked did not even

3 know the full ramifications df the question since they did not understand

the very basics of contract types let alone the rather complicated

[ incentives. If the query was addressed to the CEO, the response was always that

th,' particular contract did not altc-r the way he ran his business. He had overall

goals; these did not shift by contract although the particular product

3 areas might have different roles to play in the accomplishment of the

goals. If the contract was large enough he stayed on top of it.

1The organization of the company affected the response. Companies

that had some type of organization matrix, had a clearer idea of the contract

I
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I
typt arid its sign~ficance, at th'e program mrnager level. The program

[ 1,4,"1.11tr usud I ly inter , iced with a simi la y.overznnt counterpurt. He

of tut. pldyed a m•aor role in the negutiation of the contract. Therefore

he wa familiar with the contract type anJ the ramifications. But the

[ "people in the functional areas through which he worked to get the job done

were not. If there were several or more major programs with program

managers, the confusion was often quite obvious to an outsider. When one
IL

contemplates the large number of contracts that a single l.,rge firm might

have at any given moment, the importznce of any single contract having a

significant impact on the firm's behavior becomes suspect.

SU?1-1SARY STATEMENT ON HYPOTHESIS ONE: THE CONTRACT TYPE IS NOT THE

[, DETERMINANT VARIAPLE IN THE CONTRACTORS' DECISION PROCESS.

If this research were to be done over, this question would probably

have been worded differently on the questionnaires. In the interviews

and the workshops, the ability to explore meanings provided for a clearer

understanding of the thrust of the query. But on the questionnaire, it

looks like ther~e might have been some confusion as to the precise meaning

of the words.

L - In the workshops several people took issue with the idea that the

c contract type had no impact -n a company or that the contract type did

not make any difference. That of course, as most observers would agree,

would be aLsurd. No one is going to subscribe to the assertion that a

CPFF contract and a fixed price contract encourages identical corporate

behavior. That was not the intent of the hypothesis. The intent was to

ascertain how important the contract type is itn determining overall

/
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7 1corporate behavior. For example, how does contract type effect investment

I in facilities? To whdt extent does it have an impact on the formation of

company goals? There is no argument t~hat the contract type affects behavior.

The question is to what extent does it affect behavior, and how much

influence does it have?

IThe questionnaires, the pilot studies, the workshops a nd the interviews

g ~suggyest the following:

1. There can be a strong correlation between the contract type and how a

I company manages a program (question eleven on the questionnaire).

2. The contract type can have a major or at least moderate effect on

corporate behavior (question twelve from the questionnaire).

3. About half the time there is a strong correlation between the contract

type and contractor performance (question nineteen).

[4. The contract type is not, however, the determining variable in

contractor behavior (question one, part 1). A large proportion of the

respondenLs indicated that the contract type was not the determining

L variable in explaining company behavior.

S . The contract type defined the parameters within which the contractor

[ was to deliver the goods or provide the services called for by the

contract. It established the upper limits of expenditures (not

L necessarily the target cost) and defined the goals through the

specifications, program requirements and schedules. In a sense, the

contract established a solution space for the performance of its

,*N contractual obligations.
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6. As noted in the paragraphs on the questionnaire responses, the deter-

mining variables are more likely to be associated with the particular

goals of the company. These would include such considerations as

risk avoidance, survival, and adequate profit, follow-on contracts,

technical supremacy and market share.

7. Certain contracts might be more appropriate for particular goal

accomplishment. To fully appreciate the impact a specific contract

type might have on company behavior, one would need to know the

motivational agenda of the firm and the firm's managers.

8. Contract types, which impose goals that would be inconsistent with

those already established by the company, would in most cases be

ignored or abrogated in some fashion.

What are the implications of the above? It is this, one cannot

assume that a firm's behavior can be significantly modified through a

contractual arrangement. To be effective, a contract must be adapted to

the particular situation of each company. Also it can be assumed that

a company will not substantially modify its existing management style

for a particular contract in the short run.

/ "-
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Hypo'-i'is is I-Wo

MUST INCENTIVE CONTRACTS END UP NLAR TARGET

5 Muny of the fundamental issues, relating to whether incentive contracts

work are keyed to this hypothesis. A general assumption is that if the

f fiiil costs are close to the negotiated target, then the incentive contract

was effective. But can we be so smug in this conclusion? Probably not.

For example, there is evidence to suggest that when the DOD shifted in

the early Sixties from CPFF contracts to incentives that target costs

all increased. Maybe the contracts ended up near target because the

[ targets had been inflated! Or are the-contractors shifting costs among

the contract mix to make a particular contract end up near target? Or

perhaps the contractors were getting healthy through changes of one kind

or another. Maybe ending up at a predetermined total is merely evidence

that enough fli.xibility exists to make the numbers work.

U In any discussion on efficiency of incentives it is well to bear

in mind the original intentions as defined in the late Fifties and as

I implemented in the Sixties.

The single, most visible stimulants to reform were the overruns

dramatized by the Vinson Committee Hearings and the renewe• publicity

which the subject received by the press and by academia. 5) For

example, Scherer and Peck, in a study of thirteen systems p ocurements

I reported massive overruns. Much of the blame fell on the co t plus a

fixed fee contract. But there were other stimuli. To quate from a

research paper of that time period the major factors seemed to be:1
I1
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I
I. Evidence that there had been greatly inaccurate entrimtes of

cost!; and schedules under CPFF contracts,

B 2. The belief that under the incentive the contrac-tor would re

motivated to improve on these cost and schedule problems,

3. The assumption that the government would improve its own estimates

of costs and schedules,

4. The belief that the budgetary system would operate more effectively,

5. The assumption that the pricing of change orders would be more

realiscic,

6. Tne belief that contractor efficiency would be improved,

7. A disillusionment that accurate costing and timely deliveries

could riot be obtained through certain legal remedies such as liquidated

dainages,

8. A long stan. tin' feclinq that tihe h JoveC. •'nvit Ii.,,I i• ject.ed itself

too far into contractor surveillance and that the izckertive contract

would result in less surveillance,

9. A desire to motivate contractors to improve the quality of

performance, and

10. A general dissatisfaction with the CPFF contract. (22)

The hypothesis that incentive contracts tend to end up near target

needs to be evaluated within these general factors.

THE LITERATURE

As noted above, this question has several subtleties: Do contractors

end up near target? If so, why? Is it blcaun;e, the tazl,;t aLe i lat.'la ed?

Is' it because the cointractor.; througiJh ch.inqes or Sl,.ire:; or thr. like riir,ljep

to make the numbers come out at some prudetermined total? Does he manipulate

..................... " ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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U.l
costs ainong contracts? Is the Department of Defense able to accurately

[ estimate "should costs"? The purpose of this hypothesis is to first

establish whether incentive contracts do in fact tend to end up within

1 the cost envelope of the contract. The reasons why are then explored

in the following hypotheses.

SStudies have been conducted both by the qovernment and by private

I groups. The subject has been a favorite topic for graduate students at

the masters and doctoral level. The various think tanks have also

contributed. LMI and Rand particularly have beqn interested in this issue.

The many vapers, articles and books covers the time span since the" Sixties.

I A review of the literature provides some interesting perspectives. The

methodoloqj was usually statistical in nature. There are also some based

on a ran.ie of theoretical models. The researcher typically selected a

tim•, fra-me and a group of contracts and compared intended outconmes with

actuals. Much ut the data is suspect. The major studies are summarized

I •e low.

Bradley and McCuistion, in a '65 study of NASA contracts, found that

a coi.,.nanv's ability to control costs is limited. There are too many

r:oit urcertainties. Therefore, the contractors set targets as high as

possible. They found that there was little chance of negotiating fee

I arrangements that would truly motivate the contractor to reduce costs,

the most likely outcome would be a cost over target. The exact amount

of overrun depended on the penalty. (54)

T'he NIASA sponsored ibooz -Allen study of 166 listed several advantageC.

anc di- i antages. The benefits were an impioved proqram definition,

I bettei cctni;ication among the parties, better discipline on changes,

1
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Sand m[ot systutiatic monitoring dnd evaluation process. On the negative

side the effectivurnsS ot the schedule and performance elements bore no

relationship to the dollar value of the incentives. And the effectiveness

of the cost provision varied with the negotiated slope. They found that

ma.jor overruns were usually traceable to subcontracts. Cost incentives

seemed better than CPFF. (56)

In 1966, Deavers and McCall of Rand analyzed 252 late Fifties and

early Sixties contracts. For the time period 162 to '63 there was no

- I statistical evidence that high shares were more efficient or more risky.

The differences between estimated and actual costs did not vary with the

share rate. However they obtained different results for the period from

'59 to '62. For that period the differences between the estimated and

acutal costs became increasingly negative as the share was increased. (58)

John Cross also looked at the problem in 1966. (59) Cross studied

contracts in the period from '53 to '65. He wanted to evaluate the

alleqed ten percent savinqs to be made by shifting CPFF to incentive contracts.

He concluded that the payments for risk bearing outweighed the increased

efficiency. He asserted that the tarqet costs were raised when the per-

ceived risk increased. He felt that short run cost savings opportunities

were too nebulous. Contracts did not end up near target because of the

"incentives. Similar comments were made by Professor Walter Hill while on

duty with the Navy in '66. (61) His study of contracts had much to say of

a broad nature. Much of the study will be referenced elsewhere p.ýrticularly

on overall effectiveness. But the spirit of his comments bear on the

question at hand. Do incentive contracts end up near target? Without

answering directly he suggested that if they did it was random. The
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E contract type was not the primary influence. Incentive contracts did

result in improved program definition and cost control. But the size

of the contract and the negotiated fee have more to do with behavior than

j the incentive structure. Hill was one of.the few writers that recommended

going back to more CPFF contracts.

In 1967 Colonel Troy Jones (70), then of the Air Force did a doctoral

disse-tation at Ohio State University on the effectiveness of incentives.

Like Hill's work, the study was broad and its contents will be referred

3 to in other parts of this paper as appropriate. But on the question of

final costs, he concluded negatively. He stated that "there is no corr-

elation between cost outcomes and contract types. When adjustments are

made for changes and the different purposes of the contract, there was

[ no significant difference of cost outcomes among CPFF, CPIF or FPIF

[ contracts." The technical level of uncertainty within a program continued

to play a much stronger role in cost outcomes than the contract type.

'However, he did find a correlation between shares and cost outcomes."

The steeper the share the smaller the cost growth. Efficiencies, he tbought,

might be related to the improved management disciplines. In '68 LMI

concluded similarly. No correlation existec between cost sharing rations

and cost outcomes. Incentives had not been effective in controlling cost

growth. (70)

I. N. Fisher of Rand wrote several papers on the effectiveness of

Sincentives. His theme throughout his works was the same. He recognized

that DOD claimed fewer overruns through incentives. Also underruns

were more common on FPI contracts than other types. But the value of the

I underrun did not seem to be related to the size of the contract type or
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the slope. Since soine contractors consistently achieved underruns, he

concluded that underruns cannot be attributed to the contrdct type or the

incentive. Also, there was a possibility that the apparent better cost

Sperformance was due to inflated target costs. On the positive side he

conceded that incentive contracts might have resulted in better cost

F information, more realistic tarqets, and an improved attitude toward

costs when compared to the CPFF environment. (58)

In '69 Alvin Fehrman, then a Lt. Colonel at the Air War College noted'

that incentives had saved the DOD two billion dollars since 1961. He

attributed the savings partly to a shift away from CPFF contracts and

[ partly to the increased use of competitive procurements. (78) Julius

Jones and Russel Pierre in '69 agreed with Fehrman. Incentives were

workiiag. In their s._udy of industry motivations 46% of responding firms

indicated that profit was the basic motivator. Another forty-one percent

indicated that firm perpetuation was the main goal. They reasoned, since

there was a preponderence of underruns, overstated target costs were

unlikely. 'The significant amount of the underruns should be attributed

to the incentive goals. (79)

In 1970 Williams, Cummins, and Carter (80) disagreed with Fehrmanand

the Jones-Pierre studies. They concluded that incentive provisions had

little influence on cost overruns. But they did find that cost growth

and average cost modification varied with contract type. The average

cost increased from FPI to CPIF to CPFF. They went so far as to suggest

dropping incentive% or at least de-emphasizing them.

A study of 2,683 incentive contricts that were completed from '63

to '70 was performed by John M. Parker in '71 while he wds at the Air Force

1
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Institute of Technology. He came up with some provocative findings.

Firstly, contrary to the incentive theory, he found that contractors with

share rates greater than 15% overran. It should have been the opposite.

He also found that significant differences existed in average underruns

and overruns for types of contracts and types of work. What was particularly

discouraging was that CPIF contracts averaged greater overruns than that of

CPFF or FPI contracts. Research and development contracts, as expected,

averaged greater overruns than production. Finally, overruns tended to be

associated with late delivery. (82)

In a similar vein, Captain Jerry Trimble in '71 found that contractors

had not increased the efficiency of their labor or capital under incentive

contracts. Also defense contractors had decreased their risk through

diversification. (84)

Raymond Hunt of the University of Buffalo has written extensively on

incentive contracts. In a '71 paper with Rubin and Perry he summarized his

attitude on the fasionable incentives. Fundamentally, he argued that

automatic, complex and inflexible FPI and CPIF contracts that assume a

single dominant motivational variable (profit) cannot be effective. (85)

J. E. Jones, then of the Army Command. and Staff College writing in '71

added another dimension to the underrun-overrun problem. His research

suggested that different commodity groups have different risks. The

industries in high risk categories had distribution patterns that under-

ran the targets. The companies in the low risk categories overran. (87)

In '73 M. W. Dixon studied naval fixed price incentive contracts while

at the Navy Post Graduate School at Monterey, California. Dixon found
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little supporting :tatintical evicnct ce to supIport the basic tenets of

incentive contracts. His study provided a wide range of conclusions. On

the target cost issuel he noted that no statistically significant relationship

existed between the sharing rate and contract cost outcomes. Variations in

cost overruns and underruns, cost of supplemental changes, and contract cost

growth were unrelated to the value of the sharing arrungement. Cost savings

advantages appeare, to be fallacious and the value of incentives had to be

judged on othez grounds than cost savings and control. (89)

Professor Robert Crouch of the University of California in '78 reviewed

the experiences of the Sixes and Seventies and drew several conclusions

[about target costs and underruns. He asserted that the Sixties were characterized

by 16,,.l1i 1;t i:,l y hoiI1, tag• et o:;t h This irohicud t iw, eruti.;. In the

SSeventies however, due to increased competition and possibly the government

persiminel buying-iin with the CorinJres;s the restults wert. overruns. lie felt

there was a need fcr independent cost estimates it incentives were to work. (90)'

3 In addition to these statistical studies, there have been several analyses

based on theoretical models. For example, Feeney, McLaughlin and Woolson in

I '64 developed a simulated negotiation model where profit and share rate were

Itested. As expecterl from incentive contract theory both risk aversion and

the expected profi varied with the share. This suggested that other things

I being equal the co. tractor would optimize the risk profit tradeoff. (125)

(It ignrored extra-c ntractual factors). In 1970, Schick and Pace presented

a model for developi g multiple incentives. They argued that multiple

I incentives could not work since the variables were not independent. In this

coiituxt cost outcomes were not and could not be directly rela'tel to the proposed

structure of the incentive. (134) David baron in '71 of Northwestern

S - I
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Univer~iity utilized a mathematical model to demonstrate that risk averse

" -I i-iiui appear to bu the most elficiueit. I1. fir.-,= have thu ,aine Cost, utility

functions, and initial wealth levels then the firm with the most risky

3 private sector profits would have had the lowest bid price with decreasing

absolute risk aversion. More seriously, an increase ir the share ratio would

have resulted in higher bids. Therefore incentives may not be any better

3I than CPFF. (136) In 1978, Professor John M. Cozzolino of the Wharton

School argued a similar theme from a theoretical construct. Traditional

3 incentives can't work. The problem is that the perceived risk is so high

that contractors act to minimize risk and not to maximize profit. Consequently,

targets are distorted and cost efficiencies improbable. The inference was

that targets are inflated or that other actions are taken to minimize risk. (139)

An calrlier wurk by Johui J. McCall in '64 o( Rand came to similar

I conclusions. Usinj aai economic model he tested Air Force contract data. He

found that efficient firms were driven to submit higher than actual costs

while inefficient firms tended to submit bids lower thdn anticipated. He

3 felt that prior statistical studies were inadequate to demonstrate these

conclusions. (143) Oliver Williams of Rand made a deductive analysis of

I incentives much like McKean. (144) He was skeptical that incentives

resulted in cost efficiencies. He argued that the opportunities for

.• I adaptive response rendered the incentives ineffective. He also stated that

the proposition that negotiated costs are not related to share rates was

difficult to sustain. How this impacts the assumptions on target cost

wý&s not zesolved.

In '76 Kenneth Qaver and Jezold Zimmerman of the University of Rochester

studied the contract data from '69 through 174. They analyzed the data base

I o° -
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toin three USAF Contlact tor'ns. The tinal batch ot data had 639 contracts.

01 tjust:s there'were 135 FPI and 57 CPIF contracts. Some of the findings are

"ermanIe to the subject at hand. There was a slight tendency toward underrun

1 for both the FPI and CPlF contracts. l3ut the various incentives did not

have a largeŽ impact on costs. (Is this consistent?) (iU4) Another particularly

intercsting study wus an in-house effort by the AF Systems Command Staff at

Andrews Air Force b•ase. The report covered the findings on 69 contracts in

the '75-'81 time period. Of the sixty-nine, twenty came in under target,

six came in at target, and forty-three came in over target cost. Of the

/ ±forty-three, twenty-five were between target and the PTA and eighteen went to

ceiling. Of the eighteen, eight of them apparently were in loss situations.

[ The average price ceiling after modifications was 120.3%. Of the sixty-nine

only thirteen had actually been completed. The balance were "far enough

-I llo.iniq to be able to e!ti,,,atL costs." The average share was 74/26, and the

total dollars were 2.3 billion dollars. The range was from 114 thousand to

U 999 million dollars. The activities included ASD ($11 million), SD ($17 millien)

3 AD ($13 million). bMO ($13 million), ESD ($4 million). RADC ($9 million), and

ESMC ($92 million). The price ceilings ranged from 119% to 123%. On a per-

centage basis twenty-seven percent were overrun. (Cited from "revision to

Data on Actual Performance on FPI Contracts" directorate of Contract Data Systems,

headquarters Air Forca Systems Command, Andrews AFB, Jan 15, 1982).

I As to the meaning of the literature what can be stated? A number

of observations arp meaningful.

1 1. There is the continuing implication that if the final costs are

I thlt! L .tr1jet it ji; not bec,,u:;, U1 Illt. I;r'pe of tilt- inliventive feature.

•/.
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I

2. Overruns occur more on CPIF contracts than FPI and more on research'

L and development contracts than production contracts.

3. Underruns are more common on FPI than CPIF.

4. The amount of the underrun does not seem to be related to the slope.

5. There is some suggestion that cost growth is a function of contract

[ type. But the evidence is not conclusive. And,

6. There is the suggestion that the increased risks of uncertainty are

reflected in the contract type and the target cost. This would negate the

3 need for efficient performance to achieve the incentive fee.

As to contract final costs, FPI's tended to end up near target in

the years from '75 to date. In the time period from '69 through 174 there

[ was a slight tendency for both CPIF and FPI to underrun. In another context

the Sixties witnessed for the most part underruns or clusters close to

I target. Contrary to this experience the Seventies tended to witness slight

overruns and/or clusters on the overrun side within the cost envelope.

The Department of Defense has published each fiscal year since the

I sunmiary data on contracts. • Similarly the General Accounting Office publishes

a yearly report on cost growth of federal programs. For 185 programs in FY

1 1981, the DOD had an average cost growth of 88% based on original estimates

and 52% based on the baseline estimate. There were 54 programs with cost

growth in excess of 100%. The percentage of cost growth due to cost estimates

for these 54 programs, was 21% ,for the Army, 4.6% for the Air Force, and

10.8% for the Navy. The impression is that the contracts ended up within

the cost envelope. Why the contracts tend to end up near target is another

matter.

I.

I/
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A number of issues have to be resolved. Aie the targets inflated?

[ The theorists and the research suggest yes. Do contractors have the flexibility

among contracts to "manage the final costs to tar-et"? The apparent answer

is yes from both tne research and theoretical models. Do chanqes qive the

contractor an opportunity to qet healthy which thereby distorts the final

cost picture? The answer is a qualified maybe. Certainly the potential is

j there.

THE NCMAJESTIONNAIRikS

Questions 23, 24, 25 and 26 from Part Iand Question 2 from Part II

are applicable, Question twenty-three read: "How often do your final costs,

schedule and performance parameters end up within a range of plus or minus

r seven percent of target cost?" Cost, schedule and performance elements

were treated separately. The answer spaces provided were: always, usually,

[rarely, and never. On the cost element fifty seven percent said usually

.and nine percent said always. Thirty percent said rarely. Roughly two-

thirds of the time the contracts ended up within plus or minus seven percent

of the contract. That is very surprising. About the same pattern holds

for the schedule and performance areas.

Question twenty-four read: "Why do most government and industry studies

* show that most incentive contracts end up near target?" The possible responses

were five in number. These were: 1. Because targets were inflated,

2. Because with incentives there is more program definition and c.jearer

description of the work statement, 3. Because in recent years there is less

technological uncertainty, 4. Because of the improved skills of government

and industry, and 5. Because of the adverse impact on the coampanies' repu-
ttation. The result~s of the questionnaire are shown i.n the brief table below.

//
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The respondents were to check all appropriate answers.[ % Response

1. Inflated target 23

[2. b~etter program definition and specs 52

3. Less technological uncertainty 7

4. Improved industry and government skills 24

[5. Adverse affect on company 21

The results are informative. Almost a fourth of the respondents said

there were inflated targets. Another major factor was better program definition

and specifications, presumably through improved management. The improved skills

are notable. Very few mentioned less technological uncertainty. by inference

[ it is tempting to infer that there is therefore more uncertainty. As to the

hypothesis on contracts ending near target it was surprising that some people

did not statu *hat in fact they do not. The question in itself was a test of

AL that proposi.tion. The question assumed that the premise concerning most

incentives ending near target was valid. The respondents were asked to

identify why. One gets an impression that there might be some validity to

the claim.

Question twenty-five was short compared to 23 and 24. It read:

"Tairgets of incentives are: 1. higher than targets of alternative contracts.

2. are the same as taro~ets of alternative contracts. 3. there is no

correlation between contract tvve and level of taroet outcomes. an 4. other.

The resoondents were to pick one answer only. The results are presented

in the tcble below.
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Response
1. Higher than al'ternative 47

2. Same as alternative 19

3. No correlation between contract 26
type and outcomes

4. Other 8

Almost half of the respondents indicated that the targets of incentives

are higher than alternative contracts. Twenty percent indicated that the

contract type did not effect target cost and fully twenty-six percent did

not think there was a correlation between contract type and target outcomes.

This would be consistent with much of the literature noted above. Part one

of the question lends credence to the qualms in the literature ab. inflated

targets. The question to be raised is why are they higher? Are they inflated

or do they reflect perceived increases in risk? This will te addressed in

question 26.

Number twenty-six analyzes the nature of higher targets. The question

read: "How often are contractual arrangements: A. designed for intentional

overrun (never, always, often, sometimes); and B. a portection against

worst possible outcomes (scale from 0 to 9 with 0 being never and 9 always).

The results are shown in the table.
Z Response

A. Intentional overrun:

1. Never 23

2. Always 2

3. Often 19

4. Sometimes 42

- 77---Z
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I
B. Protection against worse outcome

i % ReSponsa
0 7.6 Never

S1 3.6

2 8.4

[3 13.9

4 8.7

I 5 21.6

1 6 10.8

7 16.1

[8 6.0

9 2.9 Always

SOn the intentional overrun, sixty-one pmurcent of the respondents said

Soften or sometimes. Almost a fourth said never. But.that means seventy-five

percent do. Almost twenty percent said often. This again suggests that

actuals near target might merely mean that they were managed to an inflated

cost level to assure technical achievement and if possible timely delivery.

k The issue of protection against the worse possible events is revealing.

[ This was used to provide insight on negotiation goals and behavior and to

provide some feel for the validity of cost efficiencies. From the data it

appears that there is some substance to the claim that aerospace contractors

are risk averters. Almost sixty.eight percent of the group answered with

a four or higher. Forty-seven percent are represented with five. six and

L seven. Again there seems to be evidence that efforts are made to inflate

costs to provide protection.

L
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part II addres!:es the hypothesis dire•'tly. li Part ii, the second

[ question stated: "Most contracts end up i.Lar td-r(et". Tht

resp•ondents were to score a 0 to 9 based on the degree to which they agreed

uith the question. 0 was to agree strongly and 9 was to disagree strongly.

SSixty. seven percent of the respondents scored a five or lower. Forty-five

percent scored a three or lower. About thirty percent scored two or lower.

On the other end of the scale only ten percent strongly disagreed at the

level of eight or nine. On balance there was a preponderance of sentiment

for the hypothesis. Roughly thirty percent scored from six through nine.

That is, about thirty percent are on the disagreement side of the argument.

This is consistent with what has been described in the literature and in

[question twenty-three through twenty-six. A good quest on would be what

the thirty percent's perceptions are, and, who are they?

Specific data on actual final costs compared to original estimated

t costs are very difficult to obtain. This is primarily because of the nature

of the procurement process. There are numerous changes and the programs

often go on for years. It is often several years even before a contract is

finally closed out. In evaluating the final costs of a program, it is not

I unusual to discover that there is considerable disagreement as to what the

costs actually were. Given this as a caveat, there are however, several

conclusions that can be drawn from the questionnaire data. Targets tend

to end up near target. More than two-thirds of the time the targets end

up within plus or minus seven percent (123). From question 24 they tend

IF to end up near target due to inflated targets (23%) and better program

L du•ifhition dand specificitions (52%). In questiun 2u wc *avJ ,uere about why.

7!
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Forty-seven percent said the targets are higher than alternative contracts.

[In question 26 the subject on high targets and intentional overruns was

addressed. Surprisingly 61% said that contracts were designed for intentional

overru,. (often 19% and sometimes 42%). In part two of question twenty-Six

[ the rc:l;podents supported the often cited thesis that contractors are risk

averters. Finally, from question 12., part twa, there seemed to be a

I general sentis'ent in the questionnaire in support of the hypothesis. The

minority that disagreed might be those with the large dollar system contracts.

THE PILOT STUDY DATA

[The phase ttw pilot study provided additional insight into company

intentions on the target cost of the contracts. Two models were presented.

One for a relatively small company and one for a large company. Each is

discussed. The contract for the small company was for a technological support

item for one of the major aircraft weapons. It was a new item for the

inventory. It had never been made before. The competition was keen between

five companies for the development of the prototype. The company competed

against the industry giants and won. In the fly off they were clearly the

[ tei-hiical winner. They were awarded a contract for the development and ....

production of the item on a fixed price incentive contract. Given the

intense competition, the nature of the best and finals -nd the leakage among

the competitors colicerning what it would take to win, the target cost was

very tight and possibly so low as to assure a loss. As noted in the phase

L two report there was a great deal of controversy and general disagreement

within the'company about the reasonableness of the costs. The president of

the firm was confident that it could be done within the estimated target.

L
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The cost estimator said he had a twenty percent safety valve built in.

S~This was not known to other executives. The vice president of finance who

r had just joined the company thought that the target was "ludicrous' and

impossibly low. The outcome of these opinions was such as to produce a

finally negotiated fixed price incentive that had a very high break point of

nearly thirty percent. At this time it appears that the final cost will be

about twelve peiceh*t over target. But this could be very misleading, the

r. real costs are obscured by the many changes to the 'rogram and. the many

reorganizations within the company. Unfortunately the procurement system

permits manipulation and final costs near tarqet can be fallacious.

On the model for the larqe prime contractors, the Pilot study findinqs[
were essentially the same. But there were variations. Fundamentally, the

[ ontractors and the (:overnmernt slcait all the money that w.as in the budget.

Often there were additions or corrections to the scd pe of work. If there

was money it was used. Further, the process of internal budgeting and the

machinery of bureaucracy drove the contract costs t! at least target. Another

factor had to do with the corporate goal. The desire to assure technical

[ achievement often meant that the spending continued to the limit. Often the

dollars were optimized up to some point past target but within the cost
"\ ~S

envelope of the contract. The companies had difficulty in reducing costs

in thu short run. Short term goals were hard to put into practice. Budgets

were in place for six months to a year. Managers were evaluated primarily

I on cash flow and/or neeting budgets. In all the contracts observed there

was not a single sizable underrun on a CPIF develojmcnt contract. The FPI

1 I

SS
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contracts for production tended to end up nearer target thana the CPIF

Sdevelopnent contracts. This is about what one would expect. As a final

comment on this matter, costs tended to the overrun side of target. There

were greater overruns for CPIF than for FPI contracts. Most of the contracts

were brought in within the cost parameters of the contract. To state that

they ended up near target would require a clearer definition of the intent

of the word near. Certainly it was not within plus or minus seven percent

as used in question twenty-three. If the inquiry were to have read close

- to target (i.e. plus or minus twenty percent) then the appropriate conclusion

j would be that the hypothesis is valid. Taken within'the general conception

of an overrun being massive (the Scherer and Peck models) then the contracts

jdid in fact end up near target.

INTERVIEWS AND WORKSHOPS

In attempting to assess this issue in the workshops and interviews

ceveral tacts were taken. What areyour negotiation goals? If you had a

choice would you underrun or spend money to improve the technical base of

your company? What is the impact on future neqotiations if you have a major

underrun? From these and similar ouestions a model of behavior emerged.

Aqain qeneralizations are danqerous. And this is one. But it seems to

p explain much of the behavior observed. It goes like this. If you underrun

substantially you pay a price in future negotiations. The customer discounts

your bid on the assumption that it is padded. If you seriously overrun you

create a bad problem for the customer and your own company. Eliminating

the impact of inflation and changes, most of the comments from the companies

inidicated that dollars are optimized within a reasonable overrun from target.

L
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This was particula.cly true of the several fixed price incentive contracts

observed that had relatively high ceiling and flat shares on the overrun

side. These tended co run to the ceiling.

For the most part, the results c, the sessions supported and clarified

the results of the questionnaires and the pilot studies. The competitive

environment just 6bout makes it impossible to substantially underrun a

contract. And if a company, for what ever reason, finds that it might have

a substantial underrun coming it often decides to spend the money on

technical development or in some other beneficial manner. The firm often

benefits more in the long run by incurring costs rather than reducing them.

SUMMARY COMM{ENTS ON HIYPOTHESIS TWO: MOST INCENTIVE CONTRACTS. END UP

NEAR TARGET.

In retrospect part of these questions should-have been worded differently.

What is near target? The intent was to measure whether incentive contracts

work. One obvious measu rement is whether they have eliminated the massive

overruns of th e Fifties and early Sixties Chat led to incentives in the

first place. Perhaps the question should have alluded to the cost awing

or the cost envelope. Nevertheless, the basic inquiry on whether contracts

tend to end up near target is answered affirmatively. Questions 23, 24, 25

26 of part one and question 2 of part two are very revealing. The questionnaire

data was combined :joith the literature, pilot study and interviews; a definite

organizational pattern emerged. A list. of some of the implications are as

follows.

1. There does not seem to be a correlation between the share line and

cost outcomes.
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2. CPIF contracts overrun more than FPI contracts.

1 3. Contractors tend to spend to at least target. How much over target

is a function partly of the type of contract. The type contract is

[.i usually reflective of the nature of the end product being bought.

4. Designing contracts to protect against overrun seems to be a viable

part of the aerospace strategy. With best and finals and increased

i competition this is not a suprise.

5. Targets of incentives tend to be higher than alternative type contracts.

IT 6. Contractors are risk averters as demonstrated in the goals of getting

I as high a target as possible for the incentive.

7. Actual costs are hard to accumulate and even harder to assess due to

[the complexities of the Procurement bureaucracy.

R. If by near tarqet. it is meant within the cost envelope of the contract,

Iithe answer is assuredly positive. Incentives tend to end up near target.

9. They end up near target because the pressures of the system drive

them to at least target. It is not possible to effect cost savings ir

L the short run. Also it is not advantageous to follow-on contracts to

-have significant underruns. So that even if a significant underrun was

I feasible it would probably be undesirable. How far one overruns is a

function of the competitive process, the penalties imposed for penetrating

breakpoints or ceilings, the current health of the company, and the benefits

associated with the proposed additions of costs.

£
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SHYPY1'IHESIS THREE

f THE TARGET COSTS OF INCENTIVE CONTRACTS ARE HIGHER THAN

THF TARGET COSTS OF ALTERNATE CPFF CONTRACTS.

'A number of the findings from Hypothesis Two are applicable. For

I example, contractors inflate targets if possible to provide against overruns,

contractors are risk averters, and contract structures are designed for

intentional overrun. The purpose of Hypothesis Three was to ask the same

kinds of questions as in Hypothesis Two.

The literature base was sketchy.. And the pilot studies, because of

Stheir narrow base and the proqrams studied added little. However, the

interviews and the workshops did provide some rich data for study.

[ITHE LITERATURE

[ In a 1943 article, Glenn Loyd discussed the advantaqes and disadvantaQes

of the incentive tvpe contracts used durina the Second World War. (22)

Among the disadvantages stated was the tendency of the contractor to inflate

the target costs. Also Douglas Egan, in a doctoral dissertation at Berkeley,

argued that adjustments to alleviate risk are part of the unique economic

.I market arrangement. He thought that the uncertainties were unusually high

due to the sudden shifts in demand. To reduce the risks, the buyer and

seller worked more closely together than in the traditional markets. (39)

In addition there are numerous examples from the General Accounting

* Office of alleged inflation of estimated costs. For example, an early

study ii '59 of a fixed price incentive, charged Lockheed with overstatement

of its costs. Lockheed thereby artificially increased its targets. (51)

In this vein see also the US Government Accounting Office study in '77 of

/
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a Northrop fixed price incentive. Again the charge was inflation of the

target. (166) It is not reasonable to take isolated cases. Nevertheless,

the perception of the officials uf the GAO in several brief discussions

[ inferred that it was not an uncommon problem.

Cross, in his '66 paper, suggested that apparent contractor efficiency

was a result of the shifting of costs among contracts. He also inferred

that contractors' efficiency was partly related to inflated targets. (59)

I.N. Fischer wrote several papers on incentives. His theme was fundamentally

[ that it was difficult to attribute the results to increased efficiency.

He was not sure whether the underruns, attributed to the use of incentives,I,
resulted from real efficiencies or from inflated target costs. (76) On

/ another perspective, Julius Jones and Russell Pierre in 1969 thouqht that they

"worked*. Presumably in that context the targets were reasonable. (79) Williams,

Cumnins and Carter in a 1970 paper disagreed. They concluded that incentive

provisions had Vittle effect on cost outcomes. The average cost increased

from FPI, to CPIF, to CPFF. And more specifically, contractors must have

shifted the risk! to the government in some fashion (maybe inflated targets).

(80) Parker, in! '71 in his study of outcomes on some 2,643 conttacts,

made several observations on the behavior of costs. Of interest is his

1 finding that there was no evidence to support the popular belief that

contractors "get healthy" through changes. He found that overruns and

underruns varied by contract type. The CPIF averaged substantially greater

overruns than FPI or CPFF contracts. Underruns tunded to be associated

with early delivery. (82) What he might have missed is that if contractors

inflated tarjets then they would not have had to "get healthy" through changes.

/

/'/
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His findings suggest inflation of targets. Dixon in b73 on commenting
Son the two possible effects of incentives said that tht: bias effect resulted

" ~from the tendency cf contractors to propose targets that were inflated. (89)

Crouch in '78 argued that the 60's were characterized by underruns and the

[ 70's by overruns. The Si::ties' overruns were due to inflated targets.

The overruns were due partly to the increased competition and partly to

buying-in, lie argued that the problem with incentives has been the inability

[ to get sound targets. (98)

When Gaver and Zinunermnn looked at 639 Air Force contracts of the

'69-174 time period they found that there was a slight tendency toward

underrun for both FPI and CPIF. (104) What does this tell us about the

[ targets? Were targets for FPI and CPIF. contracts inflated? Were they

accuratt.. and did the contractor choose to incur costs rather than reduce

them? Or didn't the incentive matter since in the short run they were not

attainable?

In the early 50's when Secretary McNamara decided to shift. CPFF

k contracts to incencive, the then existing CPFF contracts had to be re-

negotiated. What happened to the targets when they were converted from

the CPFF contracts to incentives? Did they go up or down? They went up.

Professor Roberts oa M.I.T. with J. Barry Short studied contracts in

this transition. Two things tended to occur. Contractors stalled in the

I negotiations until ar adequate cost data could be gathered. Therefore

many contracts weie not definitized until over sixty percent of the cost

had been incurred. Secondly, contractors also refused to nejotiate steep

L •share lines under conditions of high risk. They positioned themselves for

S



II

S~r
1-41

iminimum risk. Normaslly the taurets wenht up. (141) (A.,; an aside, the

[ author at that time was involvcd in assisting DOD buyern to renegotiate

S[f" the CPFF contracts. It was very common for the coIhtLector to escalate his

targets substantially.) Assuming that the incentive contract was novel

I at the time and that the contractors were unilaterally being forced into

accepting them, this behavior was not surpzising. However it does lead

one to suspect that the targets of the CPFF contracts were perhaps

L optimistic. But it does not necessarily mean that those negotiated for

the incentives were inflated..

John J. McCall of Rand in a '64 paper through a statistical model

concluded that efficient firms are driven to submit hiqher than. ctual

[ tarqet costs. Inefficient firms tend to submit bids lower than anticipated.

In this liqht. the deQree of inflation would be a Partial measure of the

Potential efficiency of the firm. (143) McKeen aqreed. (144) he arqued

1 that with the CPFF contract the bias was to submit targets that were lower

than anticipated. With incentives the bias was the opposite. Finally

[James Evans in '74 of the Army, investigated the potential impact that

[ competitive prototype procurement methods might have on the use of the

incentive contracts. He concluded that the hope for the follow-on contract

1*might result in a buy-in. Under such conditions. the potential of the

incentive was negated before the contract was even signed. (158)

[Is there an answer from the literature? Probably yes. One would

Lnormally expect contractors to obtain as high a target cost as possible.

That is the nature of the negotiation *game" but in t0at context, since 1962

under public law 87-653, contractors have. been required to submit complete
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cost atd pricing data and to certify as to its 4ccuracy, completeness and

[ curzency. Given this requirement there probably has been a substantial

elimination of outright fraud. But there is still room for optimistic

as oPo.sed to oessimistic estimates. And in the areua of the unknown-

i unknowns who really can be the judge? Contractors, when they converted

from CPFF to incentive contracts, increased their target costs. This was

primarily in the Sixties when underruns were common. In the mure. competitive

envirornent of th,2 Seventies, overruns were more coIMK.n. This was probably

because of the tight targets. It was noted in Hypothesis Two that there

[.did not seem to b- a correlation between share and cost outcomes, This

is probably because the dominant motivation is pricing flexibility. This

Sdepunds on the competition or lack thereof. If targets are relatively

[ loose and the shares high on the underrun side there miqht be some motivation

to come in below target. But when targets are tight or more likely,

Fimpossible to attain, the principal intention is to get protection on the

overrun side. Contractors get targets as high as possible.

kTHE NC.A QUESTIONNAIRE

[ Two questions addressed the hypothesis. Question twenty-five read:

"Targets of incentives are higher than alternate contracts, are the same,

r or there is no correlation " Question 2, Part Two read: "The targets of

incentive contracts are higher than alternatives.* The respondent was

to give an answer from 0 to 9 with 0 being strongly agree and 9 being

L strongly disagree. For Question 25 the response pattern was as follows.

S• . ........ / //.....
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I ~RESPONSE PA'IrkRN

R RESPONSE

1. Higher than alternative 47

2. Same as alternative 19

I 3. No correlation between contract type 26
and contract outcomes

i 4. Other 8

In support of the hypothesis 47% said that they thought that the targets

of incentives are higher than those of alternative contracts. Twenvt,-six

S[ ptrcent did not think there was a correlation. That is, the targets were

determined by factors other than the contract type. Nineteen percent said

[that the targets would be the same regardless of the contract type. On the

[ surface it looks like about fifty percent of the sample thought that incentives

have higher targets. Why? Is it because of increased risk? Or is it to

take advantage of the increased profit of the incentive? If the final contract

costs are near target or overrun, the latter possibility seems negated.

Perhaps it is to cover the increased risks. A third possibility would be t6

SI maximize cost dollars. IMore on this later.

The response to Question Two was as follows:

Value !Response

o 12 Strongly Agree
1 6
2 1
3

4 0
55

6 6
7 9

L 8 8.6
9 6 Strongly Disagree

U
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SSixty-three percent recorded a five or lower. Thirty-foul percent,

a six or higher. There was a pretty even distribution. More than half

thought that targets were higher. Are the large minufacturers different

than the small? What about the differences between the airfra;ýe and

the missle producers? This needs to be pursued.

p THE PI[OT STUDTES

Only a limited insight was qginied on this isSuv during the pilot

studies since very few CPFF contracts were observed. However, through dialogue/"
with the personnel, some observations were obtained. One example arose

/ with the small company that was in the planning stage for an incentive.

[ When a CPFF versus a CPIF was considered the target for the incentive was

higher. For more risk there was a higher target cost. Since it was thought

[that adequate compensation could not be obtained from the proposed fee, the

added return was sought through the cost area. For the large companies very

I few comparisons were available. Heresay in the organization however, was

available. The reneral scuttlebutt was that cost contracts were soft type

contracts. That is they had more flexibility for absorbing costs. For CPFF

contracts there was a normal attitude to be optimistic. This benefitted both

parties. In a comipetitive environment, the targets wvte determined primarily

by what the tratfic would bear modified by what it would take to win. There

was a lot of leakage from the marketplace and from the customer on the

approximate numbers for the procurement. Companies were familiar with the

bidding history of the other players. They were aware of approximate overheads

and related capabilities. "Lowball" numbers •.ere fairly accurate. These

factors rather than the contract type were the major determinants of the target

costs ard the contract structures.
9

..........................................................................................
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INTERVIEWS AND WORKSHOPS

I This question of CPFF and incentive targets did riot come up very often

in the interviews or workshops. This was primarily because of the limited

[time and the pressing interests of the parties to discuss other elements of

ithe research. It was also a difficult topic to address and to obtain replies

to. In essence, there was a tinge of unethical practice suggested. That is,

it was alleged that contractors inflate their target costs. It is difficult

to get contractors to discuss such allegations. When the subject did come

up the response to higher targets (not inflated) was that, compared to CPFF,

[ the CPIF had more risk. The higher target was a recognition of the increased

risk.

[The point of view of the government and that of industry varied

substantially on this issue. Government procurement personnel almost invariably

thought that contractors inflated their target costs. It was, to quote

F "part of the game". "They put it in so we can take it out." This usually

came up when the talk got around to discussing whethar contractors were honest.

kFor the most part government personnel had a Ohealthy distrust" of contractors'

cost data. Everyone was not dishonest but they did not know who the good

guys were. When asking the question of whether contractors inflate the

F targets of incentives, the government team usually answered in the affirmative.

It is difficult to fully explain this general sense of distrust. But it

certainly exists, and it is widespread.

SUMMARY COMMENT ON HYPOTHESIS THREE

I The literature infers that the targets of incentives are higher than

CPFF contracts. Alsu the targets of an FPI would probably be higher than

/
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[ thu comparative CFIF in the samu situation. Similarly it is likely that the

uiiderruns of the Sixties were due to inflated targets. Then, the increased

ji competition and improved program definition built into the procurement system

in the.Seventies produced tighter targets.

K The questionnaire data suggests that the targets of the incentives are

higher than alternatives. This was supported by the pilot studies and

interviews and workshops. The key question is, why are they higher? Are

[ they merely inflated (assuming the competitive situation allows this) or does

the increase translate into increased risk associated with the contract type?

I This is pursued in the following hypothesis.

[
I

mR
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HYPOTHESIS FOUR

THE MOST SIGNIFICANT FACTOR IN DETEP-41NING THE TARGET COST

FOR NEGOTIATION IS WHERE THE COMPANY EXPECTS TO END UP.

Are contractors minimizing risk at the negotiation table? The

author's own twenty-five years of experience suggests that the negotiation

session often makes or breaks the firm. "Get it at the aegotiation table"

is the byline of the industry. Do companies therefore propose targets that

are inflated? Does this estimate then represent the prime driver for the

'contract type and the contract structure? For example, in a tight competitive

procurement, how does the company handle the highly probable overrun?

It is hypothesized that the impact of the overrun is minimired by an

appropriate contract structure. These and similar issues are pursued

within Hypothesis Four.

THE LITERATURE

There has not been much written on this issue. Whereas there are

literally dozens of studies on the incentive contract, there are only a

handful on this particular issue. Bradley and McCuistion in '65 noted

"that a contractor is not particularly motivated by a fee that he thinks

is greater than fair.". They argued that the possibilities for controlling -

the cost outcomes is insignificant to the cost uncertainties. Therefore,

in negotiation, the contractor seeks the most desirable position in terms

of the cost uncertainties. in other words, he tries to eliminate or

minimize the risks at the negotiation table. Or put another way, he wants

to target at the pessimistic point. Be goes on to note that tight

targets are completely incompatible with strong incentive provisions. (4
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I .John Cross in a 166 study ot incentive contracts alluded to the problem.

He found that contractors teibded to acceut hiuh share rates tor low risk

[contr.acts. It should be the other way around. (59) Professor Walter Hill

of Syracuse University in a '66 study attacked the auestion directly. He

1-concluded that firm3 seek long run satisfactory profits. The contractor

[ attempted to insure satisfactory profits at the barqaininu table. Also.

when a CPFF contract mix was available, there was a tendrency to lump

personnel and overhead costs on the CPFF contract. (61) 1.N. Fisher of

Rand studied incentives over several years. He had many qualms about them.

SOze of his major concerns was the source of the apparent underruws. Did

Sthey occur through F-fficiencyl Or were the taryets overstated? That is,

was the profit and the cost protection secured at the negotiation table?

�He emphasized that effective incentives can only work if there are accurate

estimates. (76) Williams, Cummins and Carter concluded that incentives

[ have little influence on cost outcomes. They reported that contractors, in

B some fashion, must Lie shifting the risks to the government. Do they do

that at the negotiation table? (80) Similarly, Cozzolino of Wharton in

a '78 paper pictured the contractor as a company that attempted to minimize

risk. The firm was a risk averter. It shifted or avoided risks whenever

oossible. (139) Edward Roberts in a joint paper with Larry Short found

* that "there was an increased relative payoff for skilled neqotiation rather

than technical pe-'formance." Contractors appeared to be more motivated by

the potential larqe losses under the incentive than the vossible qains. (141)

McKean presents an interestinq argument for the CPFF contract. Since

uncertainty is so hiqh in defense acquisition, the CPFF contract was

attractive to both narties. Since larqe firms were risk averse, both the

†††††††††††††††††††††††††††††††††††††††††††††"- -"
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government and, industry needed the CPFF approach. If this was valid, what

happened to the risk incentive? Is it shifted during the negotiation session?

(144) About the same argument is offered by Oliver E. Williams of Rand. (14S)

Uncertainties are paramount in aerospace. Contractors have handled them

through a large array of adaptive responses. The negotiation session is one

of the ba3ic adaptive tools for 'response.

The research aside, the common wisdom of the industry is "to get it

at the negotiation table." More on this below..

THE NCMA QUESTIONNAIRE

Question thirty-nine from Part One and Question four from Part Two are

applicable.

Question thirty-nine read: "The major negotiation goal is protection

on the overrun side of the targets." This is true: most of the time, some-

times, rarely, r.nd never. The results were:

Choice Z Response

Most of the time 60

Sometimes 28

Rarely' 6

Never 6

As the data indicates, the hypothesis was strongly supported by sixty

percent of the respondents. Another twenty-eight percent indicated that it

was true sometimes. All in all about eighty-eight percep't of the time, there

seems to be a high probability of it occurring. Another measure is the very low

percentage of it never being true. How often can the contracting officer

reject it as a possibility? Apparently rarely, and only at his peril.
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Question number four read: "The most significant factor in determining

the target cost for negotiation is where you expect to end up. On a scale

of zero to nine provide your choice. Zero is agree and nine is disagree."

[ The results were as follows:

Value jjE&ponsv
Agree 0 28

1 12

2 16

3 9

4 7

6 2

7 4

a8 6

Disagree 9 7

Again, the evidence is quite supportive of the hypothesis. Seventy-

nine percent answered five or lower. More importantly, fifty-six scored

a two or ower. It appears that the dominant factor, in establishing the

neyotiati n position, is protection against uncertainties.

* THE PIAT STUDIES

For a FPI, one of the small companies (fifty million $ contract)

proposed th target cost at the estimated pessimistic final cost. They

did so to op imize protection. If they could have, they would have set

the target cost even higher. The best and finals and the dollars available

in the budqet chanqed that. In reality the competitive process forced the

ax
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contractor to set the target cost unrealistically low. To offset this,

they negotiated and obtained a price ceiling of 130% of the target cost.

This was about what they thought the final costs would be if all vent wrong.

In fact they ended up about 112% of target.

The in-house observations of the larger companies provided a wider

perspective. 'The bidding targets were determined by the competitive

pressures, the anticipation of changes, the follow-on potential,'the size

of the contract and the current capacity. Inflationary pressures were also

important. Thus, the companies provided an estimate of the most pessimistic

costs. Every effort was made in the negotiation-to at leart cover the worst

case situation. The drivers for the negotiation session generally 'were

risk reduction or aversion, profit satisfaction and technological maximization.

INTERVIEWS AND WORKSHOPS

The informal discussions established credibility for the hypothesis.

The negotiation team's main goal was most often to protect the company against

massive losses. The downside risk was often much greater th~an the upside

profit potential, and there was an administrative lid on how much could be

earned. But there was not an administrative floor on bow much you could

lose. In the current atmosphere of competitive procurement, the target

costs of the development effort are often unrealistically low.

If someone needs the business badly enough, there is always the likelihood

of the buy-in. As has been seen, the buy-in is considered to be a reasonable

strategy. It is apparently widely practiced. A popular solution to tight

targets is an incentive contract structure that would reduce the impact of the

overrun. Thus shallow shares or more importantly high ceilings are sought.

- - - - -
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Again the place to wirn or lose is at the negotiation table. So goes the

/ industry common wir'dofn. This was comznented on time and time again.

F SUMMARY STATE-MENT ON HYPOTHESIS FOUR

A contractors' behavior will vary with the general economic conditions

and with their own economic health. And the goals of the corporation are

often diverse and complex. But the dominant goals reported were survival,

long run profit, technical supremacy, company prestige and follow-on business.

And, given the larg.- downside risk and the minimum upside potential, it is

not surprising to find risk averters and profit satisfiers among the large

[ companies, as is so often reported by prior researchers. Given this element

of un'erttainty that is associated with technical and business unknowns, it is

[probably to be expec4.ed that companies seek protection from destructive,

unmanageable overruns. The easiest place to handle the problem is at the

negotiation table.

k
I
m

I

I

3
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IIYPUrIIESIS FIVE

STIHE GOVERNMENT IN ITS ADMINISTRATION 0r T1L CONTRACT

DESTROYS ANY OPPORTUNITY FOR TIWE INCENTIVE TO WORK;

There are several requirements that must be met for an incentive to

[ function as a motivator. It must be clear what the rewards are. It must be

achievable, and the rewards must be given in a timely fashion. Hopefully, the

process of making this work does not cost more than the potential benefits

associated with the increased performence and the cost efficiencies. Hypothesis

Five and Six investigate these issues. Is the administrative process such as

to make the incentive contracts inoperable? Does the administrative process

destroy the motivation and does it cost more than it saves? The literature

on the effectivoness of incentives has been relatively q4iet on these issues.

There is not the wealth of studies on these particular areas as on the

general question of efficiency. But as evidenced by the few studies made,
S

there are some serious problems in the administration of the incentive contract.

THE LITERATURE

In 1963 the American Marketing Association sponsored a series of

[ conferences on incentive contracts. In one of it's programs held in New York,

Lindesko of RCA spoke on the administrative aspects. Also, Mr. Francis Daigle
U

of GE spoke on post contractual problems. Nineteen sixty thz'ue was a long

t;.me ago.

I Are the problems still valid? Maybe so. Mr. Lindesko identified seven

Sproblems. These were:

I. The definization of the contract after performance had been

substantially completed.

-0
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2. The refusal to adjust the target cost when the additional costs

incurred were the government's fault.

3. The government delays of all kinds.

4. The refusal to write schedule or performance incentives.

[5. The inadequate program definition.

6. The unattainable targets and goals, and,

7. The lack of adequate specifications-,

"Items iour and five probably have been partially remedied. The others

probably still have some validity.

[ Daigle listed some fifteen problems. The practitioner will find them

familiar. These were:

1. Fiscal and single year funding,

"2. Changes,

"3. Termination,

4. Changes in the basic terms,

.5. Disagreement in performance scoring,

/ 6. Changds ia personnel, ... .....

7. Final close out (too long from incentive earned and often punitive),

8. Audit (took away the earned fees),

9. Uncertainty of rewards (proof of 100% contract fulfillment),

10. The renegotiation of bodrd's attitudes,

11. Punitive negotiations.

12. Successive profit squeezing,

13. Yesterday's performance becomes tomorrow's standard,

7.- 7- 77-7............... ...%..
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f 14. The statistics game on the number of CPFF and CPIF contracts, and,

[ 15. The lowerinlg of fees through negative incentives. (20)

In a paper on the use of incentives in aircraft procurement, Redden in

[ '65 listed some nineteen recommendations and conclusicns. Among them were

some that pertained to contract administration.

1. The area of subcontracting is often neglected.

g 2. Cost audits should be based on direct costin rather than

absorption costing, and,

3. Regardless of the method used in the utilization of incentives,

extreme care should be taken to insure that the government's

[ ccntr3.s over the contractor are kept to a minimum. (52)

[ Newsletter Number Ten published in May of '63 was the final report of

the AF'±C Management Conference held in Monterey, California hosted by AF

[ Generul Bernard Schriver. There were fifty-twu projects set up to improve

acquisition. One of the major focuses of the time was the "new" approach

to contractinq, the incentive approach. Consequently the topic flavored all

the undertakings of the group. Another major concera was the increased burden

of paperwork placed on the contractor. A similar concern was the increased

[ involvement of the government in the acquisition process. Toward these ends

several projects were established. They recommended:

1. Contractor reporting requirements be standardized and reduced.

[ 2. The reports required be sharply curtailed.

3. The elimination of inspection and audit requirements in FP contracts.

4. The reduction of controls over the contractor where there is

effective subcontract management.

*... .... ... ......... .. .....
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.T 5. The standardization and reduction in regulations.

6. The relief of top management from program details.

7. The reduction of the procurement cycle time.

8. The reduction of make or buy requirements. (12)

Apparently nobody was listening, many of these problems are still around.

Even worse they are being rediscovered.

The 1962 originil incentive guide is a helpful docuitient. It listed

several administrative requirements for the contract to work. These were:

1. There had to be increased communication among the functions of

the contractor organization.

[2. The accounting systems of the contractor had to be able to detect

problems s~oon enough so that they might be correlated.

3. The reporting systems had to relate cost, schedule and performance data.

4. T t was impe'ative that the government improve its administration.

- It had to reply promptly to requests for approval or direction.

5. Reps had to go out promptly. Contract administrative personnel

should expect that their activities would be viewed much more critically.

6. Industry's greatest concern was that the government's ineptness

would negate its opportunity to make the incentive work. (18)
3

In 1967 Herbert Roback in a paper presented to the American Bar Association,

traced the history of the truth in negotiation in legislation. (13)

He recalled the impact that Karl Vinson, a pioneer of profit control, had on

government procurement. Vinson was for a long time Chairman of the Armed

Services Procurement Committee and as such, was adamantly opposed to incentive

" 7. . . . .. . ....
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contracts. He thouqht that they were a give-awdy. He thouqht that

[contractors made profit merely by inflating the targets and not by earning

them through increased performance. As a result he spor sored the Vinson-

Trammel Act and the Smith-Vinson BAills on the eve of World War II. In

later years he led the fight for the Renegotiation Act of 1951. Between

1957 and 1963 the Controller General published eighty-two reports to the Congress

on over-pricing of negotiated DOD contracts. The atmosphere created by

Vinson toward the aerospace industry through his 4llegations of dishonesty

fueled the fire for close supervision of contracts and helped lead the way

[ to the adversary positions that are sometimes found today. Much of the

administrative process had been imposed on the premise that it was needed. (13)

.[ In a *66 paper by Kennedy, Nolan and Bass. the objectives of the

incentive contract wer'e evaluated. It is interesting to note that one of

Sthe motivations was to. eliminate much of the then prevailinq checks and audits.

To auote: "The interest in incentives seemed to stem from several factors.

This included a lonq-standinq feeling that the qovernment had injected itself

too far into contractor surveillance and that the incentive would result

in less". (22) ...

Anoth2er interestifhy historical dovument was a document prepared by

Sthe Army in *57 as a guide to the contr~ct ty)es. (32,* In its comments on

incentives it listed the advantaqes and disadvantaqes. The disadvantaqes they

felt outweiqhed the advantages. They listed several items. Some of them

bear on the problems of administration of the contract. These were:

I. Incentives require complex accounting systems,

2. They increase the cost of administration,

\L
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3. The government assumes part of the risk.

4. It is difficult to establish targets, and,

[ 5. They require experienced and honest contractors.

In its infancy state, the stage was set for the problems of complexity

, arid administrative headaches. The contracts would require more administration.

How much more? It would increase the cost of administration. How much?

On the same point the Air Force, in it's 158 guide to contract types said the

following, "Under Title Ten of the U.S. Code such a contract cannot be used

unle-5 it is first determined that it is likely to be less costly than other

[ types of contracts and that it is improbable to secure the goods and services

without the use of such a contract." (30)

Professor Walter Hill in '66, in a study for the Navy, noted that the

[qovernment personnel are inadequately trained on contract administrative

procedures. Contracting officers were too conservative and inadequately
m

trained in cost estimating and pricing. Cost share ratios and fees were

too low because contracting officers were afraid they might be viewed as

poor negotiators. Subcontracts were inadequately administered. Plant

C representatives were too inflexible and possessed an audit bias. (61)

LMI in a '67 study (67) highlighted several administrative deficiencies.
N

There were gaps in implementing policy at the operative level. The time delays

in consummating contracts were inordinate. Contractors were not kept informed

on a timely basis. There was an attempt to force conformity in the management

L of firms. And finally, the overhead rates that were developed for CPFF

contracts were beinra applied to incentives.L

/|
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Ui, the other s-du' of the coin, Colonel Tioy JoiIc% ol thO Air Force.

1 ,i cu11,1-Caulxjsiv,.: dJuctoru al study ill '67 lound thi.t i .cA ivy contructs had

resulted in improved adninistrition of contracts. 1Tney had improved adniri-

" strative discipline. (70) In another L.41 study in 'Gk it was reported that

the administrative pro,:ess had cost more with incentives but they had not

worked to the government's disadvantage. The contract should have reduced

the adziiinistrative problems since the work statetienrts were better. (74)

Fisher of 8Ri:rd in '68 concluded similarily. The government assumed *the role

of a conscious buyer rather than a Lenevolent benefactor. (58) At a later

date, Commander Oppendahl in a 877 analysis generally condemned incentive

contracts. Along the way he commented on the administrative aspects. He

voisciuded that the tjovcristient-industry interfLe wu str~ained by formal

retjulations, by Con.jressional 3Ction and by public opiniorn.(95) And Barry J.

Shillto, in talking on the management of weapon systems, felt that thi steps taken

p in the Fifties and Sixties were in. the right direction but that they

"may have moved so far as to deprive us of the appropriatc flexibility to

allow the most effective acquisition to take place." (114)

Professor Ray Hunthas produced some of the most thorough and provocative

work on the analysis of incentives. For the mcst pa:t he had disavowed the

traditional incentives and had recommended th6 use of the award fee type

contiacts. In his studies he reflected on the administrative aspect. (117)

TIl.- comparties he studied had no special adtinistrative techniques for incentives.

fle also concluded that the government should reduce its d, ,ection and surveillance.

VI'n a similar tonae, in An early '64 study, W.C. Frederick in commentina on the

.a'htiziI.±itr.tioji of contract s,•id "They wele otteze 4w.Arde; before the requirements

!

.1 o__
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were known and -that the yuverrLmnt:t constr•ined iniventivveia.s aud itigenuity

I through their administration." (124)

I in one of the very few studies to look at the administrative aspect

of incentives, M")or Russell Cleveland of the Army inves±tiyated the

[ interface between a project manager and the defense contractor. He concluded

that there were deficiencies in the administrative interface. The Army was

riot using the services of DCAS fully. (165)

j. Williams and Carr, in their '81 Da•com study of contractor's motivations,

made some observations on the problems of administering contracts. Under the

section on disincentives they reported that both governatent and industry

in separate questionnaires ranked the p~p2rwork oroblem as the qreatest

disincentive. Also ,ioted were delays a41d discontinuous relationships. On

Lthe subiect of incentives they fouhid thJt th.vy could be effective if properly

apolied. To do sn. one had to match the motivation of the comwanv and the

pricinq arranqement to the situation (AI RO 80-06)

To date, the literature has not provided an adequate base to fully

assess the nature of the problems associated with the administration of the

[incentive. Hwever. the NCMA questionnaire, the pjilut studies and the

industry workshops and interviews did provide a rich source of information.

[THEc NCItA QJTIONNAIRES

Five questions adJzessed the hypothesis. Questiorn forty looked at

Sthe impact of changes; Question forty-one attempted to identify particular

I administrative practices that have proven destructive., and Questions forty-

two And three ccvipdargd the costs of a-LDninstr.,tjiur with the ben.fxts. Finally.

I Question five or P-rt Two went directly to the heart of thp. issue. Does the
L

L77
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administrative process destroy the potential of the incentive? Since Questions

forty-two and three dealt primarily with the costs of administration they

are . vered under Hypothesis Six.

Question forty-one read: "The administrative burden of the government

contractor is reflected primarily through changes, too many audits, the

attitude toward the contractor, the timeliness of responses and handling of

paperwork, regulations and oti r." Respondents were to rank the three most

important.

The most persistent problem appearing was the government's inability

to resolve problems in a tiaely manner. It was closely followed by the

impact of regulations. The third most frequent factor was changes. Attitudes

and the frequency of audits were weak in comparison. This was surprising

because of the large number of comments on audits confronted in the workshops

i,.d interviews.

Question forty read: "The government eliminates such of the opportunity

for the incentives to work because of the many changes it introduces into

the programs." The possible responses were: I agree completely, I agree

ge- rally, I agree partly, and I disagree. The responses are shown below.

CHOICE % "UESPONSE

I agree completely 19

I agree generally 36

I agree partly 32

I disagree 13

As can be seen, the general tenor of the responses was in support of the
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hyput thsis. Eighty-seveti pexcent are on the agree side of the argument.

[ The question is the degiev and the intent of the statement in the perception

ou th.k rvspo•ideaits. Noticc only thirteeztiprcusut disayzuud. Who are the

"thirteen percent? Does the size or product line handled make a difference?

I When considered io the context of Question forty-one as presented above,

the relevance of the answers becomes more significant.

Question t~ve of Part Two read: "In many instanctes, the government,

in administerirt. the incentive, destroys any opportunity for the incentive

to wujk aiiswur on � scalu fLuai zero to nine. Zero bvirn'j agjre and nine being

F you disagree." The results are listed below.

RESPONSES

VALUE % RESPONSE

Agree 0 17

1 6

2 13

3 14

4 8

* 5 21

I 6 5

7 1

8 5

Disagree 9 6

The distribution was more evenly spread than anticipated. Fifty percent

scored a three or lower. Fifty-eight percent scored a four *.r lower. This

defined a fairly stro:ny feeling for support. This compored with twenty-seven
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I
percent at the high three numbers (7,8,9,). Theie is a strong feeling (17%)

at the zero position. There is a similar strength at the two and three levels.

No such reactions are exhibited on the high end of the scale at eight or nine.

In terms of the questionnaire, it is not at all c]ear as to the full

impact of the administrative practices on the effectiveness of incentives.

There certainly is disenchantment. And a goodly number expressed dissatis-

I faction. in Question forty there wds overwhelming support for the hypothesis.

[• One would have thought that there would have beezn a similar pattern for

Question five. The questions taken together seem to say that the major

[ probl-.ms are regulutory (a catch-all), the government's inability to respond

in a timely fashion, and changes to the program. Audits received less a

[ condemnation than anticipated. The role of the government in its administration

[ of the incentives is definitely a problem.

THE PILOT STUDY DATA

A much stronger reaction to the government administrative process

was conveyed through the pilot studies. This was particularly true for the

smaller companies. As written in the Phase Two report, one of the headaches

was that the companies were either being audited or preparing to be audited.

The process of compliance from the perspective of the contractor to administrative

agencies was a daily requirement. The major problems were as follows.

1. The DCAS's preoccupation with allowable costs and apwopriate

rates and fee levels discouraged the company. The management

£ never could count on a given return on its investment. There

were too many factors unresolved.

.°'
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2. There was never a final deci:oni on issuLes. Differences once

[ apparently resolved seemed to reappear to be rearyued.

3. The goverdnment teamus often threw their weight around. They were

the experts. They also had the authority. And they let the

[ company know it. (Many of their observations turned out to be valid).

"4. There was a lot of redundancy. The myriad of quvernment offices

were often tenaware of each others' activ.J.es.

5. Everything took longer than expected.

6. Agreement:; mdde early in the prograzn were often revc-rsed by a

new contracting officer or auditor.

7. The inability to find a single individual who could bind the

Sgovernment was frustrating and confusing.

S. The significance of personal whims was at times highly destructive.

[9. Enormous amounts of company time and talent was expended complying

p with the government's administrative offices and visiting teams.

10. The amount of documentation that was required was extremely

burdensom.e. Was it used?

11. The many changes to the contract and the related changes in

personnel coup!-4 '-Jth the usual long performance periods obsI ured

the original intent of the parties.

12. The threat of unallowable, unallocable and unreasonable costs

hung over the head of the incentive from the beginning.

In light of the above it certainly appears that the administrative

I process affected the incentive in several ways. It diluted the potential

of the incentive the'ouyh the implied threat of reduced profit. In its
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[ inability to respond, the government destroyed any rewards that might be

earned, and by imposing its will on the producing firms, it mitigated

against the motivation of the company to innovate and create. For an

r incentive to function as a motivator, the reward must be clearly understood,

it must be reasonably attainable, and the reward must be received in a

[ timely fashion. None of these requirements were met.

INTERVIEWS AND WORKSHOPS

i Thcre was often a great deal of emotion attached to questions of

administration in the workshops. Initially there was reluctance to discuss

issues that were unduly critical. This was particulazly itrue in meetings

attended by both government and industry. In sessions with the groups

seyregated one received a different perspective. It also made a difference

if the contractor was small or large. The small contractors had less

luveragy. Many of thu* larger firms were able to ignore or thwart the less

reasonable administrative burdens or requests. Not so the small companies.

They were more at the mercy of the bureaucratic process.

Many of the comments made are similar to those noted above. The

following represents the sentiment of the workshops and interviews. There

was little question as to the validity of the hypothesis in the pzerception

of the industry group. There was also agreement on the part of the

government team on many issuea that restricted the motivation of the incentive.

The industry groups almost always mentioned several factors:

I. The competitive environment resulted in buy-ins and tight targets.

This destroyed any meaningful opportunity to substantially perform

below target.



F I-6b

r
2. There was a tendency to think of the CPIF like a CPFF contract.

[3. A company cannot reasonably predict a learning curve for five years.

4. The time ,eriods were too long for the incentive to work. There

were many reasons why this was so. For example, the turnover in

personnel aiono obscured the intent of the incentive.

5. The line items in the contract identified in the WBS really did

r not reflect how the cOimpany mna.,,tld the lprackjrcmo.. For example,

how did you bill sustaininq enqineerinq? And how can you maroaqe -it?

G. Estimates to completion were grossly inaccurate.

[ 7. The companies managed their programs on the basis of their own

systems and not those of the government.

8. The companies staffed to the level of the budget. Therefore the

0 costs were self-fulfilling.

"9. If a company was to manage an incentive it had to staff accordingly.

I This affected overhead. Most companies were staffed to know what

was going on in the incentive but not to charge it.

10. There were often fixed price changes to inceAstive contracts.

This impacted the estimated costs.

11. -There was a growinq tendency or, the part of the government to

I treat CPIF contracts like F1PI contracts.

12. There was ibo incentive to freeze the deiqun. Changes were the

key to more dollars. You could make more throuih changes than

through cost reduction. Yet the v.ontracts were awarded as if

there were to be no changes.



F I'-..7

7
13. The auditors acted as though the industry team were crooks.

1 14. You could never find one person to bind the government. And

when you did think you had someone, it often turned out he was

1 nnot authorized to do what he had done. He would say one thing

[ and later someone else would countermand him.

15. The administrative function was preoccupied with keeping fee

[ levels low.

16. Everything took too long. The turnaround time mitigated the

potential of the incentive.

Many of the factors mentioned above were also on the government's

list. However, some were unique. Thesn follow:

[1. The contractor was not to be trusted.

2. Unless audited there was a temptation to shift costs among contracts.

S3. There was no real attempt to keep costs down.

4. Incentive contracts required a lot more administration than the

CPFF contracts.

5. "On the CPIF there is cost certification. So let him go and we

will catch him on the audit.1" This resulted in an attitude of

I punitive audits. "The whole data area is a disaster. No one

really understands it. Half the data that yo.i qct nobody else

can really use."

k 6. A major problem was the contingencies. They should be recognized

from the outset and not ignored.

£7. There was often more administration on a fixed price contract

because of the fear of an excessive profit.

L
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8. Competition really did not solve the narkt~t pxoblum. We need

[ to rethinX the nature of aerospace econooic viarkets.

9. If we did not keep our eyes on the contractors they would steal

us blind.

10. Fifty percent of government procurement and contract administration

was how to price. The other half was getting adequate program

definition.

11. The worse thing that could happen to a government contracting

I. officer is for an incentivc to really work. If the contractor

really underran, everyone thouyht that he sold the government

high targets. AMd the negotiator looked like he goofed.

[12. The average guy didn't underrtand incentives and how they worked.

13. The small and medium size contractors that we dealt with did

not know what they were doing. They needed a lot .of help in

1 complying with the government regulations.

SUMMARY STATEMENT ON HYPOTHESIS FIVE: IN MANY INSTANCES THE GOVERNMENT

IN ADMINISTERING THE INCENTIVE DESTROYS ANY OPPORTUNITY FOR THE INCENTIVE

TO WORK.

[ There are at least two-aspects to this question. One is whether the

* current procurement policies are consistent with the intent of the incentive.

Another is whether the actions of the government administrators in implementing

the policy is destructive or constructive. Are procurement policies and

procedures appropriate to the effectiveness of ;he incentive? From the above,

it appears that the answer is that much exists that is counterproductive.

- The literature, the questionnaires, the pilot studies, and the workshops are
a
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consistent on several issues. These are:

1. The competitive environment might render the eccomplishment of

j I underruns highly unlikely. In that sense, the incentive is doomed

from the beginning if underruns were the intended goal.

1 2. The intrusion of the government into the corporate process is

g both time consuming and costly. It might also be destructive.

3. The inability of the government to respond in a timely fashion

[i: mitigates against the effectivenes:. of the incentive. Rewards

have to be timely.

1 4. because of the close working relationship on uianv of the larger

[ complex progrnms. it is hard, if not impossible, to identify cause

and effect. If a schedule is not met, whose fault is it?

[5. There is a covert attitude that imiustry is unethical and cannot

be trusted. They need to be policed. Inherent in this attitude is

a philosophical construct that the market mechanism cannot keep the

companies honest. In the same vein there is an attitude on the

part of industry that many of their government counterparts are

I not as well prepared in their )-obs and/or not as motivated in its

execution.

6. The administrative apparatus i an all encompassing, all imposing

presence in the aerospace busi ess. The goverrnment is always there.

They are visiting ortplannng do so.

7. It is not at all clear if the t am (government and industry) works.

Is there a mutual low key "working of the sy!ut" to get the job

done? Perhaps if the facts were known, the inLeraction gets the

U/
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[ job dorne in spite of the prohibitive administrative burdens.

The administraLiv.e aspect of the inceritive contrarct ite.dU further

study. . To date the focus has beeir on other areas. Could the process be

[ tailored in some fashion to permit the ,equiremunt o1 effective motivation

to be met? In what ways does it help? What are the positLve constructive

actions that the adriinistrative tLeam caln do to hell, in tLl.is rvgard? The/

// administration of the contract appears to play a ma]or role in negating

the p.•tunLia]I of the: in1centive.

[
[
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HYPOTHESIS SIX

THIE COST OF ADMINISTERING AN INCENTIVE MAY OUTWEIGH ANY

` AVINGS TiLaT MIGHT bE ACHIEVED THROUGiH THE INCENTIVE AiRANGEMENT.

Hlow much moLe does it cost to administer an incentive than a CPFF?

SDo we spend more than we save? And how can we reaIly maLcsure this? If

al, uuICeltivje were not used and a CI'FF were, where would the target costs

have been set? At the outset it is important to Lo-- clear about the hypothesis.

It is a crude attempt to gauge impressions about the relative costs of admin-

[istzration. Assume that overruns averaged fifty percent w ith the CPFF contracts.

[ALsuinv also that incentives reduced this to twenty percent. But the cost of

administration increased forty percent. Then the value of incentives would

l ,. ies ioui;ly eroded. The concept would have to be ,carelully reconsidered.

Much of the incentive literature was silent on the qujestion of the

[administrative burden. There was very little data on slLcific costs.

* Co:aequently firm conclusions could not be reached. but the research was

instructive as shall be seen.

THE LITLRATIJRE

-.... The data search, based on using incentive contracts and related terms

[ for entry, did not revea2 a single study on the cost of administering

S�incentzves. But in the studies cited in Volume Three there are hints about

the problem. For example, in an Army contract guide of 1957 one of the

I ~joulAlems cited for incentives was the additional administrative burden and

its cost. (32) Also, in '58, a study at M.I.T., AiK Force Mdjor Mahoney

found that one of the prime reasons that industry avoided government business

was the administrative burdens. (34) Hlunt took another Lsck. 1117) He opposed

SI



i orm. 1Artificial arran.ice~mcnts And str,_ln~jy rLuco:uutLnutc1&; thc aWald :~. ~:

to. jzsaru a.dequate iritcraitiun, ftzudlack, inad t.ime~ly tvwarjrJ_. An obtservationi

by Denr, .is E. Mundhenk in a '74 study done at Maxwell Air Force Base is

[w.r i tt: t-onlilliti t i nq or, . tIf(' itiotes a vic.e-prt-!.iderit (it M, I i, 1'i Iwu-jla;.

"1 ncer,t ives are hau± c' to structure and( hard to maita.;e, h~ut irceitatives are

JJ110114L the bgest. mal&aqyencnt txcils we hiAve." (91) In a rvcvnt. '81 Army

)'ricurenient Rt~se:.rch CrtieL stuidy, William!; arid Cait -.vuZie anspe't~s of

s mtijura L ior,. Al I louqjIk nut. addrt*s-in ncu CSpt' sei f ca I I y, i t d id conuhie nt

jont factors related to cost. The: study cited eight posýsiljle problem arfeas

(di~s-Iaicentives) . It included lack of rehaitionShip, eXLChSsiVL Activities,

[inadequate lead time, low price, excessive paperwork . delays, socio-ecuriomic

[factors and poor speccifications. The most troublesumie wer'-, excessive paperwork

and undue delayi. Out all were ranked as being important. Particular responses

varied by industry segment and size. (APRO-80-06),

In a paper prkepared by Mr. James B. Gordon of TRW for a 1980 conference,

similar sentiments were expressed, 1j. talking about the general contractual

-- [VIisv i oisiii klt Mi . G zltOX 1 011I6t±.Le IVEv rj a jrubluiaiv. lei..L iji tO1( I fit- COSL1 of

adnmini !itidtioII. These were increas(*d audi t survei lljitict , .idui tional General

Accuntriqm Office -:ur\.cys,, C/SCSC, co!.t accouutimtin !t.Andart. , and Cong:ressional

invest i'Jat ions. (Huwiz k!, by JdMQ!; B. Gordon TPW Defecr,c- .myd Space Systuni1s

Group., M~ay 1, 19110 at the Mission A!szurar.Lce 80 WOIzJmo;L~ , Lxis Arigules, CA) .

The implicatii.-ris art- that the custs of a'imiuiiistratiuri aite goingy up.

I'liy arv becominqn ever Inure complex anid burdcensoile. buel. this increase time

likuljhucxi of rneetinq the procurement qua1z; of the sev :?wvh..t is the impact
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on propused savings on incentives? Or in fact would the conbtracts work more

I effectively if there were more administration? 11"rt sug~gests the key is

tiexiLle interaction. (1171 Th~is area needs further in-.v.-tiy.~tior&. An

ir~triquiny; question is what is necessary in the way ot adm1nir~stration to

[ make the incentive work?

THE NCMA QUESTIONNAIRE

I Threv questions were on the instrumhent to test this hypothesis. Question

fort y-t wo w;is: "Do you think the cust of athiaiajgtj tcIiaii L!,cent.1vt contracts

ouit woighs t he bcsiel'ii s ." (Z('z o to MIR! Wxt h * I lax r-d Sdis(j ) . Forty-thr.c&

r read: "What percent of the incentives finalX contract ccosts are attributable
Lo the .adii~inistratioi. of tht: contract?" The fjosiLle tc..Porises wure: less.

[ thin iive percent, between five and ten percent, and nsorc than ten percent.

(2ueSLIlos five iii Part Two asked directly if COSLS UXL~tAj4_ benaef its.

[Fox Que~stion forty -two the respsonse!. were as listed below:

ifAgree 0 14.9

3F-• 4

U.

33 11.4

4 8.7

[5 10.5

7 1.

8 7.5

Disagree 8.9



A-lt f ' on fC' tVk'-7~ I !I i~ !w I n I .:. wi'i t vvt. fify s ] i r. h

f t 1riq ý, t rc 1~I t ha t i ro ci t w"::; In.,. I ar. 'r t hat. t hose who fel t

tt i t w. s (4 .9t t ýi; Ili I., . Voz- tthe n~ zt J~jtt thc d.at., Wý-Ud suyyest thaitrtl%. spvcific role p,!AyJ Ly the- atr.:iastrit1'01 Of tk.%! Lor~tzaCt p)robably

virive; with. the ý;tj iu 1 o explutjie thii. pos-ikility ~dditiattil aralysis

1!. pi'.'ive 2 2i below.

j,-.~Ljut, i t y - j i . pUrp..).., W.V. IL zI )11 110.1i)hl i .Lu Liac ceo..t of

.iA.11izsi 91!.Luvl Ilo jcn~etive.s. Many rules it thuml. h..hv te L*is .aruund~ thee industy
r

r!' yL.m. Jr. the early Sixties. at tiie S.tzoI (if Sy-:tviw; and Lo~jis.tics,

th, C..*.Ot 0?Conitra.-t JLIIitinistirtJ.un was o1 ten1 Stated LU St udents to be abouut

14-t: o ter, pfdrccht. v! the contract price. Question1 f~i Ity-thrtme provided

I ~ ~ T ii -j1 se. i.I ~ .re li)Le L Ikfiw.

Less thanl fjvv percent 3U

fskLwvee.±r I ivv arKd ter, pe-rcurit

Murv than~ ten percent 2.j

L';xty-twu percenvtt -.aid more thani fivv percent. (it tle-!iv, tliirty-niime

* £ .. cut :;idiii bet wev,. I i y and tena jx-z c:vts A lllsjit (hip. I (.511 t (twviaty-tlazee

p.aezzettl :said mce-re thal. Len percent. This of LCo,.rsL Ii.A!. to b~e com~pared with

thce cost of ;adiz~.rstc~rizeq any type of contract. Ho~w dou-, this co.mit"r~e to

tlu CPFF? What abmout the CPAYk which everycrno assumes is miuch more? What is

the cost of administcrinq the fixed price? And in computing the costs, what

in~ to be included? It mutt; be kept in mined that this was a broad question

thatl Aittempt~ed to yet at a qencral ans5.m-writ. of the- piohiL::. The responses
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must be viewed in that context. What it suggests is that the costs appear

J to range up to ten percent most of the time. But what does administration

[ contribute? Would the contractors have delivered an item that worked without

the government assistance? Would it have been delivered on time? What is the

value received for the cost? how do these figures vary with size of company

SI and profit?

Questinn six was stated as follows: "The cost of administering the

"incentive may outweigh any savings that might be achieved through the incentive."

The responsos received were as follow :

Agree Vdlue Response

-i 12.1

1 4.0

S2 i0.3

3 13.4

4 14.7

S 8.7

6 10.51( 7 5.1

•.. 811.6

Disaqr~ee 9 p.1

The distribution was quite evenly spread. Forty-eight percent answered

from zero to four. Fifty-two percent responded in the five to nine bracket.

£ The low three numbers accounted for twenty-six percent. The top three numbered

twenty-four percent. Fully one-fourth. of the respondents were represented at
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the strong end of each position. Perhaps the vari4ation can be explained by

the contracts handled by the firm or by the product lines and firm size.

But about half the respondents' attitude was in agreement. There certainly

seems to be a problem.

THE PILOT STUDIES

In the small apd medium size companies, excessive amounts of the companies*

administrative time was devoted to responding to the demands of the gove-nment

administrative personnel. Even the CEO was involved in the smaller companies.

I Estimates of the time spent responding to or visiting with goverment administrators

varied from ten to twenty percent. Another measure was the frequency of problems.

For two of the companies studied in -some depth the pattern was daily. Something

came up every* day requiring the chief executive's time relative to the administration

of the contracts. It was an all pervasive phenomenon. As noted earlier the

company was being visited by a government team or it was preparing for a visit.

The cost of responding to these requirements was placed by the company at an

excess of fifteen percent of the contract target cost.

- ... . There is little doubt that the costs of administration am often excessive.

On the basis of the pilot studies one must conclude that the area of contract

administration needs to be carefully reassessed. The original intent of the

incentive contract to reduce government involvement in the contractors management

certainly seems to have failed. Is this level of hand-holding and/or checking

really necessary? Can there be some disengagement? And if there can be,

* whereb snd how can it be implemented?

4
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WORKSHOPS AND INTERVIEWS

I In the workshops, it was difficult: to ascertain the exact costs

associated with the administration of tihe contracts. Such figures as the[ cost of data were available from contract records. Howiver, these alone

I often exceeded ten percent of the contract price. B~ut. arc these appropriate

as aluiznistrative costs?

SUMMARY STATEMENT ON HYPOTHESIS SIX

It appears that the costs of administering contracts is excessive.

* This area needs careful evaluation and reassessment. The bureaucracy of the

government procurement process in constantly increasing in terms of its

paper requirements and in terms of increased legislative demands. What does

[ an incentive contract need in administration over and atxrte that of a fixed

price contract or an award fee? Do CPFF contracts require more or less than

I incentives? The Navy and the Air Force seem to have devergent views as to

the level of administration that is productive. The Navy tends to leave the

contractor to run their own ship. The Air 'orce has concluded that they have

to help run the ship. Who is right? 0o we need more or less involvement in

the acquisition process? At the heart of the administrative burden burns thii

[ much more fundamental question. Do we disengage or not? And if so, how such

and where? It would be helpful if a meeting of all the services could be

held to explore some of these different philosophies.

It probably is safe to state the following:

1. The costs of administering an incentive contract is a function

I of the complexity of the incentive.

L
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2. Tho cost of adninisterintj an iticCntive contract is a function of

[ the specific servie. The Navy appears to administer less than

the Air Force.

3. much of the administrative burden is of a geutsral nature. No matter

what kind of contract one has with the government there is X amount

of paperwork.

4. There is probably ia minimun aiount of administration if an incentive

is to function properly. Hunt makes the point, and probably validly,

that if an incentive is to motivate there has to be timeliness and

feedback. This requires open channels of communications and interaction.

(117)

S5. It is difficult to assess what the final contract performance would

have been, if there were no administration (audits, etc.). Certainly

Sthere is a need for some surveillance if only against the "dishonest

minority".

6. The comments most supported across the board were:

A. The delays in response time are very diaaging.

B. There are probably too many audits and too much paperwork.

SC. Too often there is mediocracy.

D. There is too much indecision and change.

E. There are too many turnovers in personnel.

F. There is an unfortunate pervasive lack of trust of contractors

by too many government personnel.

7. Traditionel incentive contracts cannot be responsive to motivational

L potentials unless somethiny is done about the problems of timeliness,

tutnarouid tintes, the attitude.; towards re-eards ar! the paperwork mill.
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HYPOTI'WL;SIS SEVLN

MANY CONTRACTUAL ARRANGEMENTS ARE DESIGNED FOR INTENTIONAL OVERRUNS.

There are several aspects to this question. What are the real goals of

thu iLmpany? How are they expressed and to what extunt do they dominate in

[ the negotiation sessions? For example. companies utilize internal budgets.

:1 These reflect their best guess of real costs and have r major impact on cost

outcomes. Also tight targets sometimes make the goal of significant cost
.'A
A. reduction below target highly unlikely. In this situation do companies pay

any attention to the incentive provisions on the underrun side? what impact

9 • might it have on the overrun side? Would the contractor, in recognition of

his plight design the contract primarily to protect agai.nst major losses?

Large, mature contractors are risk averters and profit satisfiers. How

' [ would this be reflected in the contract incentive structure? Probably it would

motivate the contractor to structure the incentive to maximize cost dollars

at a given profit level. To what extent does the data support this?

TILE LITERATURE

There were not many studies that dealt with this precise q stion. but

15[ a few addressed related issues. For example, in a paper in 1969 this author

j 4 reviewed the 1968 Incentive Contracting Guide. (25) Multiple in entives were

"* .in a sense designed to permit overruns. Contra.tors, if they ach eved the

schedule and performance goals, were paid a reasbnable fee (perha two or three.

"* percent) even if they overran one-hundred percent. Durir-g his many years of

consulting the author often designed and negotiated similar incentives that

permitted substantial overruns. (154)

"9,

9

*!
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t ~Question twenty-six of Part One* and Question seven of P~art Two are

-be Thi Nnd Question ten•

applicable. These are reviewed below. Question thirty-•ine and Qestion ten

also bear un the issue. First, to set the issue in perspective, Question thirty.-

nine and Question tean are first reviewed.

In Question thirty-nine, the impurtance of protection as the goal of

negotiation was explored. If the major purpose w•s to p•rotect against an

expected overrun, then the way to do it would be to structure the incentive

[ for that purpose. From Hypothesis Four it was concluded that contractors

01ten wvtJt into ne,Jotation with the chief aim of proLtL.CLiun.

[ In Question ten the subject of buy-ins was probed. Buy-ins turned out

Sto be widely practiced. This again suggested probable overruns, the need for

protection, and the design of contracts for anticipated o%erruns.

SQuestion twenty-six read: "How often are contractual arrangements

designed for intentional overruns (Part A) or as a protection against the

worst possible outcomes (Part B)." The results are listed below:

[ A. Intentional Overruns

Value Response

Never 23

Always 1

l Sometimes 42

g Often 18

/l
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[ 1B. Worst possible outcomes (0 agree. 9 di-igree)

Value % kesponse

Agjree 0 7.6

1.3.6

2 8.4

3 13.9

4 8.7

[ 5 21.6

6 10.0

7 16.0

Disagree 9 2.9

About a fifth of the time, one Cdn count on the contract being desiqned to

r protuct against an im|wndinq overrun. Tf onw were to include the sometimes

category one gets to sixty percent. On the other end it looks like about one-

fifth of the time it is- not a consideration. This tendms to support the contention

of contract design being primarily a protective device. Looking at the worst

possible outcome protection as a dominant theme, sixty-four percent marked a

five or lower.

Was the contract designed for intentional overrun? That was the heart of

Quuestion seven. The results were as follows:

I
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Value Z Response

Agree 0 11.0

12.4

2 8.3

3 9.2

4 9.0

p12.1
'C 3.5

"7 12.9

I 3 16.3

SDisagree 9 14.9

dAbout thirty-two percent said clearly no (8 or 9). Still there were

jabout tuenty-one percent that felt that it was valid (0, 1, or 2)L. Forty

;percent answered fr the 0 through 4 criteria. The answers seem inconsistent

with the results of Question thirty-nine reviewed above. The resolution to

ithe dilemma might rest in the type of contracts, the item being procured,

V the size of the ccntracts, r the firm.

THE PILOT STUDY DATA

.4The results varied somewhat by the size of the companies. For the small

C, ~company pio tudy (fifty million dollar contract) the contract was designed

'C

I, for protection. There was a competitive prototype development followed by a

flyoff. In the early stages there were five companies, and contracts were

awarded to two of the proposers. At the end of the flyoff one contract was

to be awarded for production. The company bought into the prototype effort

vith a hope of getting~ even in the production phase. But then the government

N
7.

,- 3 9.2-



I
decided to compete the production phdse. Another buy-in was the result.

I The company had no choice. It wds "the only game iii town". There

wAz a lot of ration.alization about getting even through changcs or future

buys. .but the prime concern was protection when it cam--- around to negotiation.

[The contract type was an FPI. The final price ceiling was the company's primary

col-s.iidvraton. They anticipiated a.n overrun, (if a new ,,roduction method was

I succesf;ul, they might ha.ve boen able to muet the tarq(t coe.t), and negotiated

a high price ceiling. The goveranment team insisted orn a fixed price type

Cuitliact. Yet they recucjtizLd the unucertainties that :;LAII txisted in the

progrann. Therefore a high price ceiling s4tisfied the tveds of Loth parties.

The contract was dusigned this way because the company knew it would probably

[ overrun. The overrun was not to be intentional. It was due primarily to

[ the tight targets.

It would be interesting to examine the price ceilinigs of the contracts

written in the Sixties when contracts were underrunninq and the Seventies

when there was a trend toward overrun. The chances are that the period of

ovvrrun was also a Imriod of. high price ceilings..

SIFor the large multi-divisional corporations, the :iegotiated goals were

a functior. of the particular situation. The larger corporation had greater

adaptive capabilities. For example, if there were a wide range of contracts,

the mistakes on one could be absorbed by successes on others. Overruns and

uunderruns can be averaged out. Also, there wab the possibility of -gaming

L the nutiers". There is, as one knows, a 10t ot fexibility in how to allocate

and report costs.

L
L/

S. . .. :--



1-84

r
LSevur.I putint L CAl bLo madu:

1. Any coat within the couLt swiriij preswtably can occur. Are final

costs within the expectted cost swiij really overruns? They should

not be.

2. Corporations have a great deal of difficulty substLntially reducing.

costs in the short run.

3. Motivations of corporations are complex. The ,•articular goals of

the company greatly influecicus cost outcoinc:s aa.J the desirn of the

cotitract.

[ . 4. Many of the companies are not as sophisticated As perceived. Many

of the inceptive contracts reviewed had implications that the companies

did not recognize.

5. Buying-in and contract selection and design art: both parts of

management strategy. DIolinq-it| without the protection of a high

ceiling or a.ppropriate minimums was usually avoided.

6. The buy-in is really taking a contract at a hiyher cost than target

but with a lower profit.

r 7. Contractors are risk averters. The upside potential is not equal to

the large down.:ide risks. lit this context, the protection against
I

potintial disaster ha:; to be paramount.

8. The wording of the hypothesis should probably have used the word

expected instead of intenational.

!A-

I
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INTERV'EWS; AND WOKZttOPS

Since this que:Atiux conc.riicd contrActkr behavi.,r, It was difficult

9 to clivit izuiarks tium the joint. s'r ioC,!; Iluwecr, it iL quite dilferent

in thuie s;es.s;ions lhuld unly with industry or govu-l.tJUAt ivrsorinel. Further,

interviews with a one-on-one format were even more effective than thu group

umet .injs. Similarly, wueetincjs held with a single comPany were more revealing

thu,n those involving sevural companies. After a while .4 pattern developed.

IIt incorporated tht following:

1. Most con,.tinies. buy-in when it makes senIsc to do so.r 2. When there is a buy-in there is a isearch [or i me.ants to reduce

or limit risks.

3. A very important factor is the incentive coitraot arrangement.

F 4. A buy-in with CPIF contracts with solid minlimuam:; ,ire ideal.

They are much like a CPFF.

5 . The goal is not a reasonable profit. It is protection against disaster.

6. A variety of contract structuzes can provide protection. Some are

Sr.althliv :ut Iv. Th'! prXotection is not .lways Cobviou!;.

S7. A typical technique is a multiple with a minimun fee and he'.lthy

allotments of tle fee pool to schedule and p..rfurmance. The effect

is to create a CPFF-like arrangement.

8. The above is Often done with the knowludge of the govvrn'ent team.

At times the government is forced to meet a standard of so many fixed

L price type contracts. A fixed price iýIcentive with a ceiling at 35.

is often a compromise that meets the needu of both parties.

L
L
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with the i,.aentive pute:ntial. In such ati .iavirorunnnt the interest

shifts to tho overrun side of the ta-get.

r
SUM.1AgY _TATEMLNT ON 1HYPOTIILSIS SEVEN

There is very little in the liLerature on: this issue. It is perhaps

Snot. surlprisinq. It is not the kind of' ques:;ion thl, t could be easily discussed.

Ant it rAised, tht. coriuJily pe, sonnv] wezte rcluctant to aniiwcr it. It was not

11 V'.-Sy area to 4assiS in tht furnmal rz!eatch procvess. Thy questionnaires

on the oq•.cr hand were a little more successful than expected. From the data

it was concluded that contracts are designed for anticiplated overruns a good

Sportion of the tine.

The pilot studics, the workshops, and the interviews were another matter.

For those companies studied, the buy-in and the use of the contract to protect

ol the overrun side wa5 conimon practice in highly competitivc situations.

Another major influence was the company goale. if it happened that "investing

L in the future* was high on he agevia then a contract structure that permitted

dollar maximization was permitted.

SThe following points ca be made:

1. Colntr-acts .ar . utiuct. rer to m4.et the , oa&:; L1" th '. c.w4Aan y.

2. In highly competitiv situatioaa' it maikes sen•e to seek protection

through the contract tructute.

3. Multiple incentives.can be conveniently used as protection devices

I by sophisr.icated practitioners.

L 4. Many of the expressed goals (see yiyputhes;es 0.,. anrd Two) such as
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"follow-on business, prestige, investin9 it ztesv~rch and development

would encourage d cost incurrence philosophy. Contracts are

structured .to permit optimizing dollars.

5.. Any cost within the cost envelope should riot b- considered an

I [overrun. If cots end up within the cost swiaa the contract

S...... Jprobualdy worked.

6. Stiff competition combined with flexible priciii; arr-Angenents

Sf-miqht be sotind contracting.J,

/ Ic". cin utLit-dictors .ittetijt Lo as8;&iianizL st&k (thws.:.Jtd much Yrt:utcr

Sthan upl;idc) it is likely thatithe contract st'ucture is utilized

for that putpose.

U. Must ctsn,.inics buy-in when it makes uense to dc. so. When thý:re

is a buy-ist protection becomes lpazamourn. The cuntract structure

.- is the key.

Perhaps the statement should have been *Many contractual arrangements

"are designed as a protection against probable overrun." In this context

L the hyjpithesis was certainly valid. The problem with the word intentional

F wis that it implied unethical practice. To answer yes was to admit one was

lesi; that% an honest businessman.

Z
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£ MANY 1NC'I-,NIVE CONTIVACT;; AkE INA1'PR0Ik1AT1,Y S'|'CUcLl.. WHAT _iSR'iu

OUT AS RUI.ES OF THUMB TWINTY YEARS AGO HAVE BF'COME ItIbLICAL.

In travelinq around the country vibitinq ctAqaies and crnducting

NCPV% workshops it bec~utic apparent that many of the cortrActs had potential

outco.ttes quite different tharn those intended by thle iegutiatingj parties.

What went wrong? Was the training inadequate? Were the contracts too

complex? Or did the companies intentionally 'bWow smoke" to keep the

(loverltmint off their backs? Another problem that quickly surfaced was the

[ cookbook approach used to design the incentives. Too uften examples from

Sthe guides or from prior contracts were lifted from theu printed page and

applied in a rote a-aniter. Twenty years of experience has revealed that this[ t,.ms to be a c(meon uoccurdnce. The puipo~e of this query was to find out

3ust how serious tUlu problemn was.a
TilE LITERATURE

betweet*57 and '6J tile Comptroller Gta=eral publishled eiqhty-two reports to

the Congress on over-pricing of contracts negotiated by the three military

[services. And in A 59 GAU report, profits ol the net worth of twenty-five

aircraft and missles aerospace firms were 71.1%. Uni-thirds of those programs

were on incentive co.itracts. (13) Congress agreed that the incentives were not

r working. What was wurong? Now should these contkacts have beln structured?

The ASPR Manu.l for Contract Pricing published in F'Lruary of '69

L listed five factors that were important in the selection of the contract.

These were: 1. TVe intcerntive dppsOýich, i.e., to Sclect a cos.tract that

will lutivat( -A coiit1j,'tur to control conts., INMtc: t-,t ru'dJaae. or come in

L
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under target, but control), 2. Uncertainties :in performance (type and

* complexity of item, stability of design, the period of performance, and

length of production run), 3. The contract environment (extra-contractual

influences), 4. The accounting system of the firm, and, 5. The negotia-

tion (negotiate contract type comes last). The incentive was to be used

9. between the CPFF and the fixed price. This was a very good list and one

- that could still be used today. It was suggested that the contract should

be tailored to the situation. Has it been? (14)

As an example of the biblical direction noted in the hypothesis, the

'62 DOD guide drafted by Harbridge House is informative. The proposed

use of the contract type was tied to the probable cost variation under the

contract. It also stated that the goal was appropriate performance and

schedule within controlled costs.

" The recommended usages were:

1. Less than plus or minus 102 use FP.

2. More than plus or minus 252 use CPFF.

3. Retween 10 and 152 use FPI.

4. From 15 to 252 use CPIF.

"The document also referenced the FPIR which was a variation of the old

fixed price redeterminable contract. For the most part these same ground

rules are utilized today. Are they appropriate? How were they arrived at?

(Seat of the pants) (18).

q In the American Management Association conferences on incentives held

Sin '63, the subject of contract design came up frequently. Several speakers

commented. Professor Ralph Nash addressed the design of multiple incentives
*1

S.

7-
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Sarnd cited scvvral deficicticies ol dv:iji-. Thjcac wc.r.: cu,,l,l.xity, too

nMany parameters arid the difficulty of measureuemeit. Similarly, Professor.

Kennedy highlighted the problems of non-lincarity, the non-inte rd.pendency

I requirements, the prublem:u of complexity and th.; inlALility to evaluate

parametlers. Mr. Liaadesko of RCA talked about uniattaiLndble targets, poorly

ii constructed performance incentives, and inadequate prt'4ram definition.

Gordon Tyler, then of The Goddard Space Center, reviewud the traditional

contract structures a:•d concluded that thuy wvee not suited to research and

Si d~vulojlient. lie talked LAbut a new approach called th,, C'1,A Contract. (19 & 20)3
W [In a '66 book on incentives, Kennedy, Nolan and Bass summarized the

major design deficiencies. This was written after the training and the review

of the contracts of some eighteen hundred Air Force. personnel and some six

hundred NASA personnel. The problems were:

1. The complexity. There were too mAny parameters,

2. The use of such techniques as 'PIM,

3. The fee levels were too low,

4. The inter-dependency, ......

5. The inappropriate fee pool allocations,

6. The targets were too tight,

% 7. The wrong use of ilat sputs,

8. The minimum fee!; were too high, aisd

9. The technical parameters used were inApl.ropridte.

Thi!; iti still a good list of typical w(,kc;•;, (22)

SIn the '67 NA.-. guide there was an interesting hLstorical note on the

L 'iC'AV conttract. "Ci'AP cuntractiny is not appropriate for any procurement

;L
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for which the firm fixed price or formula type incentives are suitable."

The guide discussed how to structure the award fee contr~ct. (26)

"Some of the rules of thumb have beer, lost over the years. It is not

" clh.ar if the policies were intentionally chanqed or th.-t the policy just got

"lost through lack of application. For example, in the '69 Incentive Guide.

Saccording to an analysis written in '69 for RCA, the qual of the multiple

incentive contract "should be cost control and not necessarily the lowest

cost." (25) Researchers who fail to take this into accotant can be easily

misled into thinking that if the outcomes exceeded the targets the incentive

had not worked. On the contrary, it had worked if the flnal costs were

within the cost swing designd into the contract. This is not a well

understood point.

., [ The incentive gjuides tthat h.avU: Ivx.O joublishud by tiu DOW and NASA are

rich sources on contract structuring. Several havu beern written. Eoth the

drifts .&W the fiiul official documents Are informative. iHving participated

in the drafts of these proposals it is interesting to •tace the intent and the

" application today. Usually the guides had a section or two on structure.

For example, the DOD '68 draft of the then impending new '69 guide had

chapters four and five devoted to exceptional methods of 3tructuring. The

guide modified the earlier emphasis on profit being the primary motivation

of business; it mentioaed as important motivators, company growth, prestige,

follow-on business, thu utilization of available skill, and the need to

: t ,ill capacity.

Keinneth Gunnj iim Air Force Majot at thu tiebe, wsotv aii interesting

.1 Ik iier on ha)w to destia i,,ctrntivv. ccnntsacts. (28) Th,,e %il.,:t was not inte-nded

I
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[and (yuide. In it ne 1 isttJ sevCe il b~ati(. pziiiciplv5: he; ti: iw the rbe

1 ' The contract structure should bu :inriple.1

2. The riiissior. must be cleairly detinted arid nut subject tu signiticant

changye.

IleU

,.Oý Ih3. e',rfornt.ince t .r wuntcLs outside thu | tato- (it thwe Art should riot.

be used.

4. Schedule atid per formaticc CILJII&Its that ate Ot tiO .IUL v Lue to th

goverrnment should riot be used.

5. Do not use incentives to assure thajt a singyle ehssent will be

~ [ achieved.

6. Do not attempt to incentivize all possible performalnce elements.

7. B~e sure tire ran~jus of effectivettess .arQ, attaiflajlc a#id realistic.

"IL 8. Use cost only where thern is only a minimum opportunity or need

to improve performance or schedule.

"9. Use the imrplied value technique.

10. Use life cycle "Cost systems effectivened s and critical initial.

operation~il criterion for as!sussiny woz th to tire go~vernmnent.*

These -ire of interest in that they hixyhliyght Some of the aruas of Putential

p. "€~ ~ ~~bs i- the strruzcturn of.r, inenuOtivsiLth. ( t28) o hL rts~ul o

"Another historical aspect of incentive use arid streCdure can be found

"in the '58 Air Force Guide to Contract Types. tht e ince rtive was at that

time restricted in its use. It could onlyebe used when: 1. It was determined

that the use of such a contract was urikly to be lu!; costly than the other

'.%

• 'It'-poeprfrac r ceue

" 9. Ue th impied aluetechique
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types of contracts, and. 2. When it was improbble to secure the necessary[
services or supplies without the use oi" such is contract. The contracting

SI officer was required by law to make such a determinationa. (30)

* A document from '61 illustrated the diveryeat views on contract use.

i ( A NASA Goddard Space Center contract guide listed the following as guidance

- for the use of contract types\

Fixed price . Plus or minus 3% of target cost

"'ixvJd paii-e incentive . . . i'lus or sinus 1O% of t.Lrvt cost

1 1 Fixed price incentive zuccessive . . . Plus or minus 10 of target cost

[ Cost plus incentive fee . .Plus or minus 15% of target cost

The award fee contract was not mentioned. 31)

o4C Lt. Redden, in a N4vy Postgraduate School 4tudy in 465. addressed the

d...fqliat" of au.ctives. Ihe highliqthted sveral princiiv.-v These were as

follows:

1. Profits had to be higher. .

2. Targets had to be realistic and mutually arrived at.

3. Maintainability had to be in thu perform'ance ,?riteria.

j r 4. Schedule incentives.had to emphasize positive rather than

neyative incentives.

, 5. Contracting policies and procedures had to be changed. (52)

laradley and McCuistion, in a '.5 paper on contractor decision making•

m.* criticized the use of wide fee swings and high share ratios. Tight target

costs were also attacked as being incompatible with the Lncentive apprO.Ach.

,1 •tThy tcaught that tigjht targets and high shares really ccnverted CPIF

cortracts into fixed price arrangements. Another problem was the attitude of

a * ~ .. ..
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I
the ovw:rnhent contz.tctin.q otficer. Thu contractitiq officer was reluctant

[ to provide real motivation through adequate fee levels and appropriate

"r . sirjurv atr Jnlements. (54)

The booz-Allen study of '66 focused attelnticie va stveral 4esign

[ deficiencies. It was a comprehensive study of NASA contracts. Conducted

over a thirteen month period, it reviewed 62% of the thu, tNASA contract

dollar base. The study covered all aspects of incentives. The comments that

pertained to this hyrpthesis on inappropriate design werv: K,>

1. The shares were too shallow.

S2. The share ranges were inappropriate.

3. -The weights among the variables were wrong.

L 4. The band of incentive effectiveness was too narrow.

5. The performance structures were inappropriate.

1G. The et.tcti vernie:s of the pevrtotificu anrid sch.dulc inc•antives

bore no ralationship to the amount of incentive. (56)

Cross in '66, of the Institute of Defense Analysis, in an appraisal of

Sthe effectiveness of incentives offered several observations: 1. Performance

incentives did have merit but cost incentives probably did not, 2. The time

periods for the performance of the incentives were too lony. 3. If target

costs and share ratios were raised together the efficiency of the outeces

were over-stated, and 4. If firms accepted high risk they charged for it

soewhere. (59)

Professor Welter Ifil, then of Syracuse University. i. a '66 analysis

II offered his couments on the weaknesses of incentive design.

L I. The size of the contract and the uae4otiated fee wes&: nore

irportant ttan the desiqr,.

- - .- -+



Il

4Y

Zr-

"2. Firms attempted to meet performance and schedule guals even at

.1 the sacrifice of the cost target,

I3. Vi'rms traded oft cost and schedule to achie~ve performance.

4; The government attempted to impose shares that were too shallow •

and targets that were too tight.
- I

5. Multiple inrqntives should not have been used for research. (61)

; irhold in a '67 UCLA dissertation, through the dcvelopment of a general

model of contractual incentives, provided some additional insights into

1 appropriate structure. His major points were: A. That overhead should be

"~ [ . negotiated as a selarate element with its own share, and, a. That the

goverument should increase the share ratio until the marginal increase

in the target prt.!it Is equal to the marginaI decrease in the target cost. (65)

" "On the question of the performance and schedule incentives, Colonel Troy

Jones, in a '67 Ohio State University study, concluded that performance

i.ncentives were not very effective in improving the level of weapons

performance. Nor did the level of performance bear any relationship to
the asmount of potentiSLee. -H-found however, that a.ule incentives

if that could be easily understood and passed on to the factory wor'•ers could

be very effective. A final point on complexity was made. PZill( am

* similar systems should be drooped. Simplicity was the key to effectiveness. (70)

The Logistics Management Institute in 068, in examining the foundations

U of incentives, made some comments on incentive structures. UIl particularly

focused on performance and schedule incentives. They noted that performance

incentives may have been unnecessary since the contractor was already highly

umtivated. And schedule incentives should have beken ubld only when the delay

Programmeid lnterdepirtaegmt Incentive Method

L..
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in wosk w-as of substantial con~sequence but was tolerable. (74)

Contracts became so complex in the middle and late Sixties that the

Air Force set up an oftice to assist in their analysis. The proyram office

for this purpose was called POESMI4C. The term trazislited as follows:

"1'r-ri z-un Office for the Evaluating and Structuring Multiple Incentive Contracts."

This activity was set up in '68 as part of the Space ard Nissles System Office

in Los Angqles. Captain William Jones. USAV, worked in th.@t, office and wrote

i an . 70 what he had learried atout the structuriiq ot multiple incentives.

His observations from his experiences are of particular importance. They!
were is foliows:

I.. The ranges of incentive effectiveness were inappropriate.

2. The t4%rget levels of achievement were wrong. I

3. The incentive formulas wure too complex.

4. The multiple sharing ratios with the range of incentive

effectiveness were too complex.

S. Flat spots were used in the wrong places.

I

6. There were too many parameters. (81)

SThat office has been discontinued.

John Parker oi the Air Force, while at The Air Force Institute of

Technology, reviewed about 2,660 contracts to ascertain whether incentive

contracts worked effectively. Along the way he made several observations

on contract structure. He was particularly concerned with contract cost

growth. There were some surprising conclusions.

1. Contracts with high share ratios tended to overrun.

L}
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2. A negative relationship existed between coiutract change and

contract share. The higher the share the more the changes.

SIncentive theory would nothave expected this outcome. (It

suggests that contractors with high shares seek changes to remove

the risk.)

3. Contractors tended to earn performance incentives regardless of

the contract cost outcomes.

r 4. Overruns tended to be associated with late delivery. tie blamed

the problem on improper contract structuring. (82)

Professor Hunt (117) in his work has offered some principles on

contract construction. In his '71 study with Rubin and Perry. he offered

the following ideas:

1. Use simpler contracts.

2. Avoid contracts making specitic motivational assumptions.

3. Generally discourage the use of automatic incentive contracts.

4. Make contractual arrangements flexible.

S. Write the contract to focus on the problems of the procurement

and not on the contract itself.

6. The contract should not be structured about some immutable,

specific, universal set of assumptions about either the nature of

the performer or the context of the performance.

7. The contract should be mainly reward based, be immediate, un-

ambiguously contingent on performance, equitable, and dispensed

within a feedIback system that makes clear the exact relationship

betwtenl LhL. iewardt. and the actt ion! of thU j.I t ifrmer.

L
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I
8. The contract should be structured to leave the tactical problems

of intra-organizational s-bsystems and periconsiul motivation to the

managerr of the respective organizations.

Dixon in 173 also was critical of the basic assumptions that-underlie

contract structure. There was statistically a significant relationship

between the shaae rate and the negotiated profit rate. No such statistically

siynificant relationship existed between the T.huring rate and contract cost

outcomes. Anrkd variations in cost overruns and uinderruns, costs of supplemental

c#•angcs and contract cost growth were unrelated to tte va.lue of the sharing

[ arranqenent. (891

Mundlienk, in '74, focused on specific contracts in an atte mpt to learn

Show a contract for a weapon system sh-.uld be structured. fie studied the

[ C-.SA, the F-JS and the A-i1. 7n his scarc, he also sttaied cnntracts froma

1953 to 1973. His major conclusion on structure was that each major contract

Shad to be tailorad to the situation. The C-SA was an example of the plane

being fitted to the method instead of the other way around. The ?-I5

was presented as an incentive that was appropriately structured. It utilized

[ milestones. prototyping. and total package procurement. An important clause,

he thought, was a quantity adjustment clause that permitted automatic

correction for changes in quantity. (91)

In a study of cost growth effects on share ratio and range of incentive

effectiveness conducted in 074, Robert Launer of The Army Loqistics Management

I Center uncovered a number of interesting relationships:

I. There seefm.dl to 1b a built cost overrun thi!;c of 2O% on aPIF contracts.

L

I ... ".I, ,



A09

2. There:Ws a usitsve ccrz'elatioi butwve.nuzh ratios (on theI
und~errun• side) and1 contrdctual -',justulcliti•.

1 S. On the oth..r htid, overruns and cotitr.At adjustn~eit were

St-tisticl11y independent, and,

S4. Of particular siote, the amount of underrun or overrun was usually

leEs than the range of incentive effectiveness.

I L-uner suggested that the incentive range and contract changes were critical

factors. (92)

DeMong in '78 wrote a summary article on the meactinq of the research

On incentives. In the drticle, he summarized the poi4nts of view which he

synthesized from the literature. Among the issues that he looked at were

.sever.l that related to appropriate contract structure.

1, Hunt had found schedule incentives to be superfluous. However,

Parker and Ew.*lden found a positive correlation between schedule

delays and overruns. Belden found that schedule incentives tended

to be lost rather than earned. LUI also queotioned their use but

concluded that they could be used to Convey information.

S2. On per formance incentives. Hunt thought they were probably redundant.,

belden and Pairker came to about the same cu•nicuion. They were

earned whether there was an underrun or overrun. And Ehaert and

Kaiser in a study of civil eivqinuering contract.s found that they

added little." (99)

Another interesting study was that of Gaver and Zimmerman of the

University of Rochester. done in "76. They analyzed the Air Force data base

9 of thv 00350, DD1499. and DD1500's. They offered a list of observations

L
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on contract structure. A few follow:

1. On contracts with b'cken share lines the profit rate varied

inversely with the share rate.

2.. The hiqher the share rate the less likely a coi.t overrun would

Occur..

.3. The magnitude of the overrun/uider run varied ianvar±t.ly with the

6 share rate.

4. The frequency of the jdjuitmerit of thv 6hare liiui wds inversly

related to the share rate.

S5. The probability of a cost overruo varied with the length of

time required to prform the contract. (104)

SThere have been a number of theuretical approachub to thiv design of

incentives. These have provided additional insight into contract structure.

For example, Schick and Pace if, '79 concluded that the major problem was

that the variables were not independent. The models that did provide for

interdep.endency like PIIM and Gemini were too complex. The authors suggested

a simpler model. (134) In the same context, Ostrofsky and Triner in '71

applied .probability distributions to the design of multiple incentives. They

related the several purameters to a single incentive scale. This would result

U in a single output and only one incentive reqard.(135) Another example was the

work of Paul Pirdla. lie did not think multiple incentives worked, lie

structured the perform~ance incentives directly to the customers' cost variations.

The scale of the incentiv-e was directly related to the degree of variation of

L the like cycle cost as a function of performance. (137)

L
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The 173 Aerospace Industries Association study iu of unique interest.

It represented the combined views of a segment of the itdustry. The study

reviewed the proposed incentive contracting guide of DOD and NASA. Twenty-

six companies participdted. Some of the comments are reproduced below.

1. The cost and schedule incentives appeareoJ reasonable, but the

performt.ance incentives were not. They were always subjected to

meiasurement problems.

2. The contracts wer4 overly colmpllcated.

3. The multiple incentive should rnot h.ave been uic'd for research

a[d development.

4. The emphasis shoul d have been on reward.

5. The government applied incentives in order to reply to directives.

f They did not use adequate thought as to how they should have been

L ~applied.p

6. The government often failed to motivate the ccntractor.

7. When incentives were unilaterally established by the buyer in a

competitive environment, the targets did not represent realistic

and attainable goals. Then the incentive contract features were

largely meaningless.

S3. There was a tendency for the buyers to establish the targets as near

the ceilings as possible and to set performan4;e goals so that there

were penalties rather than possible rewards.

1 9. It was considered that schedule incentives~were utilized as

liquidated damages in another form. Multiple incettives tended to be

frayilely structured at best and impossible tt, administer.

I ,.'



FI

1-102

I10. The incentive contract structure did not reflect the real world

situation.

L

THE NCMA QULSTIONNA IH

Question 27 from Part One, and Question 8 from Part Two are applicable..
/

Question 27 read, 'The rules of thumb generally in use for the design of

incentive contracts are: Not valid, Sometimes valid, Rarely valid, and -

Always valid." The results of Questiuri tweuity sevtun are presented belo,.

Attention is then given to Question eight.

SThe data: Choice R o

Not Valid .02

S• Sometimes Va lid 84.00

Rarely Valid 11.00

Never Valid 4.8

From the above it can be seen that about fifteen joercelsat of the time

regulatory framework of rules of thumb are not appropriate. But fully eighty-

L four percent of the time they are somctimes valid. In retrospect the structure

of this question should probably been different. What is necessary is the

sigt,ificance of the term 'sometime. valid'. To gain further insight into this

L: proble•m, Question eight is addressed. Question eight re.ad: "hany incentive

coiatracts are inappzopriately structured. Wh4t started( out as rules of thumb

20 years ago have become biblical." With zero agree and nine disagree the

following was reported.

L
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I

[ Cihoice __kes____e

SAyree 0 25

1 8

2 15

1 ;16

4 ?

F. S . 9
6 3

I 6

r[ 8 6

Disacjree 9 S

tOne fourth answered at the zero level. Sixty-four p(.rcent answered

r from zuro to three. Seventy-one percent answered frcm zero to four. Eighty�.

one percent were below five. This was a very strong endorsement for the

hypothesis. It seems to suggest that many of the curreot, rules of thumb

have to be either re-thought or applied more flexibly.

Part of the problem with this question was that it assumed some level

of competency on the part of the respondents on the appropriate application

of theory to developing incentives. To test this competency several questions

were introduced in the questionnaire to see if the individual answ•ring was

acquainted with some fundamentals of design. Question sixteen was one such

I question. It addressed the size of the fee pool for multiple incentives.

Multiple contracts need laryer fee 1xuols than straiyht coist if CPFF type cost

,.
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A rar•~ir,.nents are to L. avoided. The respxunses wert.:-

Choice x [es/nsee

Do require a larger fee pril 70

Do not require a larger tee pool 30[
The correct response is "do requite". About thirty pcrcflit of the people answering

did ituot ttit Lo ul i• ljtid this. 'ftiLs raisu • soie iuu v questions on the

lCvel Of C0niCoeLCncc Ol some at the people nigcitiating thueb ccmt rcts. SmaniZnlg

on the questionnaire data the hypothesis certainly appears to have validity.

THE PILOT STUDY DATA

• The smaller contractors visited did not comprehend the full ramifications

of the incentive contract. Usually the only person in the company who

understood them at all was the one or two persons in the contracts group.

Often these were men hired away from one of the larger aerospace firms or

from the government.- To the extent that these men were competent, then the

contracts were reascinable for the circumstances. At least they reflected the ,

[ goals of the contractor. As noted in the write-up for the case studies, the

coatpanies were often confronted with a buy-in. The ned uf the contract was

k. to protect against a major overrun. The goal was risk aversion. A high

price ceiling solved the problem. The fee was determined by the traditional

profits of the FPI contract. The slopes were within the prescribed ranges.

L It was not a very creative structure. It provided the contractor with almOst

no incentive to undervun. The targets were too tight due to the best and

L 'fin.tls. In terms of the negotiations the detenrininy factors in the contract

-1
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structure were the biblical rules from the guides as devoluped over the years.[For the larger firmsi many of the contracts also seesied to be inappropriately

structured. In some cases it was the intent of the company to create flexibility

through complexity. In others. it was simply a case of implementing traditional

rules without due consideration for the particular situation. There was

.ilways a temptation to pull an examplem from some reter eawe and apply it.

1iaurje seems to be at nee~d for education at. the bottom ruity on the

t I->O

fund.umentals. Much of the training done in the Sixcties and early Seventies

7,i

seemed to have been lost due to the turnover in personncl. Specifically, there

was not sufficient tailor..ng to the probable motivationaal drives of the

t [scontractor and the realities of the procurement. The patterns did not reflect

S. truc vtrey hinh psobebility of overrun as d the Alwust non-uxistent probability

of underrun. Traditional target profits were almost always applied. Fee

. [ "

rools were too limited to offset the advantages of incurring costs. This

area is pursued farther in Hypothesis mine, Ten. and Eleven.

INTERVIEWS AND WORiKSHOPS

Tie incentive structure was a popular subject. Iti b the focus of

*.tny of the discussion groups, and there were usually e a ide range of problem

"itcT. Mary were s tiO it to that alluded to in the lite tutu and the pilot

studies. There was a comma agreement on a anwber of ime rtant elements. /

The most important factors axe cited below:

1. The range of fees available for the targets are well know* by

both parties. Traditional ranges exist for the various tppe contracts.
- Th ne-,ewa oulrsbjc. -• .ou o
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2. Contract stiuctures that are imposed by the yuvernn,,ent regardless

I[ of the company situation are nut productive.

3. Multiple inccntive arrangements are usually such that neither

party really can predict the outcomes of future vevtnts.

4. Too often ttit intent of the multiple incentive is to Create "tug'.

L
r. The slopes 0f irincentives tend to Lu bet'ltectd b,.t o pdst pr ct ce --

i" rither than the ;,articular situation.

6. The cost incentives are often not ach.evable.

1 7. Incentives on schedule and technical performance might not be

productive in a highly competitive procurement. Contractors have

already offezed their best in order to secure the program.

SU. Too often schedule and performance incentives. are set by the

government at levels that are impossible to substantially improve. -

Again there is the problem of the highly competitive situation..

9. The maximums on profits takes a lot of the potential out of the

in•centi•ve.

[ 10. Some incentaves are so complex that neither party really knows what

they have ne.-gotiated.

11. Fixed price arrangements in a cost type envirorunert forces the

contractor to seek protection from excessive risks. The resulting

contracts azu often not reflective ot the apj,ropri.,te fixed price

I incentive methodology.

LA *- "" "A
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12. The incentives negotiated are tOO ofter, not tailored to the

informntion systems of the contiactors.

I . 1. The potential far awards is not uonsisteht with, the potential

i for losses. The downside risk often exceeds the upside possibilities.

SUMMARY STATEMENT ON HYPOTHESIS EIGHT

[The literature, the ?•MA questionnaires, the pilot studies, and the

workshops and interviews all lend weight to the probability of improper

contract structure. Are incentive contracts being tailored to the situation? - -

Or are the book examples being plucked from the payes for indiscriminate

application?

When the subject of structure is used several factors are usually

considered. These include the target cost, the target profit, the slope*

the ran.;e of incentive efteetiveness, the size of the fee pool, the allo-

r cation of the fee pool to cost, schedule and performance, and the specific

elements in the schedule and performance incentive arrangements. The

k incent ive guides and the training manuals have provided over the years

examples of how these should be combined for particular procurements. The

I intent was to proviae the contractor with an incentive to meet the goals of

the government in the most efficient mantler possible. Presumably if a

costr-actor had an olanrtunity to increase his profit. by delivering early,

or by performing at a particular technical level, or by achieving the above

at some reduced cost, h would do so. The key often wau the structure of

tthe incentive.

I
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The picture from the review is discourdayng as to tht. assumptions-

First and foremost, extra-contractual factors otten play a much greater role

in contractor behavior than the contract type. Secondly, it appears that

the upper limit on ptofit makes it economically more attractive to incur

Scosts than to reduce them. Further, the competitive environment places the

contractor in such -0 high cost position relative to target that all

I potential for signif~cant cost reductions are last. That is the macro

picture. As to the niicro aspect art actuil cuittra•t d.:!;iqri elemaiats, the

L tollowitaq is oflered:

SI. The fee razj.s are too narrow.

2. The cost swinq!; are too narrow and unrealistic. They are incon-

sisterit with the real world.

3. The downside or risks exceeds the upside potential for gain,

U 4. There does not seem to be a relationship betweera slopes and

outcomes. Does this mean the slopes are too shallow?

5. Complex incentives are difficult to negotiate and impossible to

administer. The greater the competition the less meaningful the

underrun ride of the contract becomes.

6. Many of ttaZ personnel charged with negotiationa of tfl* incentives

* really do wot understand them adequately.

7. Rules of thuuab are indeed biblical. Ranges of fees and slopes are

C used without any appreciation of the implications.

8. The fee pool are allocated without due consideration an the cost

slope. This p'roblen wa. observed time and aa;i.

9. There are too many elements incentivized.
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I
10. It is often not clear how rewards are to be earned or when they

should be paid.

11. There is oftern not a clear Line between the goals of the buyer and

the incentive structure.

[12. The CPUF contract when the fee pool is allocated to the schedule

and performance elements closely resembles the cost aspects of the

i CPFF contract.

•I. This area needs immediate attention.

[
[
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SPENA:.TI.-:E.; ARE BLUI-M'LR M r.)TIVA'!'f.,; THAN J1L'AlHD,

"J n the context of severe compjetiticn aad the related best and tinals,

the incentive potential is often lost befure thw gamne begjins. The competition

forces the cuntractur to buy-in or at be:At come in with a tarqet so tight that

£ he has little or no ch.ance of an undeirzun. Wh,,t 1w iweks; as prutection on

the overrun side of the target cost. What would happen if he were confronted

with stiffer penalties on the overrun side? If there is little probability of

an underrun. should nft the emphasis be on assuring that he does not overrun?

These are the kindr ot inquiries that initiated the intereLt in this hypothesis.

[ As will be seen the literature and the practice of the use of penalties has

varied. For the most part, they have been discouraged since they appear to

[ be inconsistent with Lhe general idea of positive motivation.

TIlE LITERATURE

Liquidated damaqes was a standard penalty in the late Fifties and- early

Sixties. Another penalty was termination for default. As protection against

intentional overrun, L)OD recommended the use of unlimited cost sharing or

Sthe use of sizable nýqative fees. (27) Similarly, NASA in its early 67

guide recognized high negative feer and unlimited cost sharing but discouraged

their use. Thus, both DOD and NASA had provisions for the use of negative

fees of one kind or another. The question of negatives coass into play for

all aspects of the muitiple incentive; schedule, pertorusance and cost elements

Scan all have a negative aspect. (24) In balance, the pen-lty provisions were

generally discouraged in favor of the positive aspects of rewards. They were

definlvd, 1howcver, for .sI-,rOliatt situ.at ions such as, Luy-ii,;.

P.
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S[ The Electronics Systems Division it, '62 held a briuting oil procurement

problems and methods in which they coiimnunted on the use ot negative fees ai=d

penalties. As a possible cure for overruns they suggueted the use of penalty

provisions for incentives. To quote: "To us the starndard ASPR cost incentive

provision is slanted too much toward incteasinq the ILte for cost reduction and

Snot enough toward penalizing the contractor for incurrin• an overrun in costs".

As an example of the effort to extend rew.rds rather than penalties, the ASPR

conuixttee wrote a letter to AIA in '63 (Coloniel W. Thybonry). It covered the

I ASPR's committee's role in broadening the prutection against termination.

It also discussed the. gew shared savinjs clause for value etigineering. Among

I other requests they asked Congress to consider multi-year funding. (I1)

The Monterey, California AFSC Conference Manual of '63 highlighted the

discussions of the prior years efforts. Included was the suntuary on the

[ proposed changes in contracting policies to meet Secretzry McNamara's initiatives.

The emphasis was to be on positive incentives. . Penalties were to be downplayed.

121) Kirl Vinson had not beer. convinced. lie had argued long and ardently

against the use of the reward provisions. He had felt strongly that there was

a need for strong penalties. In fact, he had led the fight for the Renegotiation

Act ot 151 and the Truth in Negotiation Act. (13)

In February of '69. The Department of Defense published its Armed Services

Procurement Manual #1 (Armed Services. Procurement. Re~juation Manual for Contract

Priciny). The manual cited a rewards and penalties pxoli,:y. "Policy should

and does .emphasize the positive aspects of the incentive approach . . . however,

L the negative aspect might be just as strong in influencincg contractor's

decisions." (14)

", ,,. , ... T ..,



" N. .-.-.- *.*"-:llli iq I - b -: t i "

S , But ne.ative incentives were recognized. A problem, however, ws the ceiling

1'J

un profits. At that time the limit was fifteen percent on cost type contracts.

in a- " American Management Conferenre in 63 attended by aerospace and

[ govertnment personnel. Mr. Lindesko of IRCA summarized many of the industry's

concerns w'to the use of incentives. One of theam was *the punitive attitude

of the cnntracting personnel". (19) Also for a good discussion of the

. nvacillating attitudes toward the use of punitive measures. see Kennedy, Nolan,

n" 1.A!'; Irncntive Coinetractinej in the Aero ttuce lndubtry. e2o) in the early

rSixties, g ,nu .pties were discouraged. The mid.le and late Sixties saw their

revival by the Air Force. The Seventies witnessed a reversal to the positive

r

aspect.

Appendix A of the NASA '67 Cost Plus Award Fee Contracting Guide has an

excellent discussion on the theory of positive andsr nesstive stimuli in

motivating behavior. It said the fear D f failure and the hope for success

were both motivators The particular effectiveness varied with the individual

and situation. The predominant thrust of the CPAF was positive. Thus, the

contract contained t carrot but not the stick. Positive and negativei faects

of the incentive con Iact should differ for different organizational structures.

It should be a funct. e pr of' how closely knit the organization is. It should

vary by individuals a b% based on their achievement levels and expectarions.

C T~.he iml,.ict of the negaitive and positive iticuntiver was alue dependent on the

situations and the motive strengths. Positive effects might be related to the

desire to seek pleasure. Negative or penalty effects might be similar to

frustration produced behavior when qoals were not attain.able. Thus, the

' N "...... ~ ~ :- - :/ * / "
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outLputs for awards miy be far more b•veie icial than that. uV the negative

I perilties. (24)

The origijnai '62 Guide recognized that missimum and negative fees were

Sbeing used but doubted their usefulness. "It is dckubtful since high maximum

I fees are not feasible that a contractor would accept a negative fee."

Downward only incentives were however recognized. (18)

SFrom the literat,'re on the effectiveness of iiwusttives. there were

several references on the use of penalties. Redden, on the premis-ý that

positive motivators were not adequate, suggested the increased use of .

I penalties. He felt that the rewards were not large enough and the penalties

were not great enough to protect against poor performance. Further, he felt

Sthat schedule incentives should have stressed penalty rather than reward

factors. (52)[ Bradley and McCuistion commented briefly on a factor that is germane

to the penalty question. Contracting officers have had little inducement to

negotiate steep shares. They felt that there was little potential for

neotiating steep shares. They felt that there was little potential for

neg-otiating fee arrangements which would stimulate contractor efficiency. (54)

Cross struck a similar tune. Cost incentives were probably not effective.

Short run efficiencies were not practical. (59) Hill in a '66 study for

the Ndvy, was also critical of the contracting officers' reluctance to

negotiate steep shares (penalties and rewards). Since contractors attempted

to assure satisfactory profits at the negotiation table and there was a

tendency to shift costs, penalties might be appropriate. (61) Air Force

Colonel Troy Jones in an Ohio State University doctoral dissertation, in

L .
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I1 studyinq the early sixties* use of incentives cObacludL.d that they were

not effective in curtailing cost growth. (70)

* The '69 draft of the DOD Guide recommended schedule penmlty only .

incentives. It discus!ed the advantages and disadvantages of penalties.

I "Generally it is true 'that performance rewards only and schedule penalty

only appear to be the most appropriate". But they reccgcnized that a. penalty

only would probably be objectionable to the cotitractor. (27)

Another interestiny study was that of Captain William Jones who worked
for POESMIC analyzinq and structuring incentives. He wrote an article about Q'1 %4

[ his experienceb. He summarized the major" weaknesses of incentive contract

desiqn. The prcblem of negatives was prominent in its' absqnce. Apparently

it was not a major issue in his work. (81) Hunt. in his '71 work on the

conceptual foundations of the award fee contract, speaks to the stimulus-

response patterns assumed in incentive contracts. He provided a psychologist's

insight to the advantages and disadvantages of penalties as opposed to rewards.

It is a common issue and a popular one in the discipline. For the award fee

contract, he recommended that it be primarily reward as opposed wo penalty

based. (85) Dixon, in a '73 paper, struck at the heart of the issue when he

concluded that there was no statistical evidence to sulport the uise of

positive incentives to reduce costs and improve performance. (89) Roberts

and Short in an early Sixties study, observed that the greatest motivator

L of the contractor wds his desire to avoid large losses. They thouqht that

the potential for loss far exceeded that of qain. (141)

L .
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Williams and Carr, in a Darcom sponsored study in '81, also addressed the .•

effectiveness of penalties as traditionally used. They reported that performance

bonds and the possibility of default were not effective. The study also

"evaluated dis-incentives. Those reported as significant by industry were

"g Iexcessive paperwork, preoccupation with low price and undue delays in solving

pro'.lems. Others mentioned but less signific4nt, were lack of continuity

atid socioeconomic contract requirements. Poor sjecifI cations were the least

/I 1 troublesomne. The government respondetits listed palprwork, delays in solving

problems, inadequate lead times, and the inability to compete with incumbents

as the major dis-incentives. The lack of a continuous relationship was

noted by both groups. (Contract Motiva tion, Theory and Applkcation, Army

Procurement Research Office. Port Lee, March, ' 8 i APRO-80.06.)

What'does the literature toll us? The incentive contract era started

i r in recognition that liquidated damages and other punitive approaches as

then applied were not working. The attempt was to harness the positive

~ k aspects of motivation. mhe hope was that the Carrot was better than the

stick. That was 1961. Since that time, as reflected in the guidas and in

prctic- the DOD a&l NASA have flirted off and on witih the thouyht of

negative fees and a variety of other penalty provision4 on incentives.

. Penalty only on cost, schedule, or performance have been slhiringly used.

The use of penalties usually arose under circumstances where the positive

features are probably going to be inoperable or ineffective. Such situations

i are caused by a variety of extra-contractual circumstarces. Buying-in is one

* • possible cause. Another is low cdpacity. A third is" severu technical

d,.ficiencies. The question is when are penalties useful and to be recommended?
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.% THE NCMA QUESTIONNAIRE

i Questions fotirteen and fifteen from Part One and Question nine of Fdrt

"[ Two asked about the use of penalty only incentives. Question fourteen pertained

to multiple incentives; Question fifteen applied to schedule incentives. These

* [are discussed below.
I.

y Question fourteen re..d: "Multiple incentive contracts . . should or

,"...should not incltude penailty only incentives." Eiqhf.y-five percent saidl

S [ they should not. Fifteen percent said they should. Obviously the large
.4

- percentage of the respondents voted no to the use of penalty only incentives.

S"A similar pattern arose on Question fifteen. The question read: 'Schedule

r incentives s. . hould or... should not include penalty only incentives."

I: Eighty-four percent said no. These answers illustrate the rather unanimous

". feeling against penalty only provisions expressed by industry. \

Question nine of Part Two of the questionnaire read: "Penalties are

"better motivators than rewards." The respondent was asked to give his

opinion on a range from zero to nine, with zero being agree and nine being

S disagree. The results as are shown below strosigly favor the disagree end of

* •the scale.
A " - i Cloice % Response

Agree 0 11
*2

2 6

,• 3 7
4 6

6 7• " .

. . A 13

9 Disa3 9

I,/ *.\\ /
, .. *, • 3 . • .
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- Fit ty-oaIe percent answered with~ an• Liyht. or nine. Thirteen percent

answered with a zero or one. About one-fourth answered in the zero to four

"range. Data was also gathered on air frame, electronics, propulsion and

munitions. The figures are as follows:

. 4 :Value R Response

Air Frame Electronics Propulsion Munitions

0 13.9 10.8 2-

.. 1 7.4 1.7 2 3

2 5.5 6.1 4.S 6if
3 3.7 6.7 4.5 3

4 2.8 5.1 9,1 S

5 5.6 S.1 6.2 12

[6 3.9 5.1 3.3

7 3.7 1.4 4.S 3

19.3 12.5 18.7

9 35.2 45.5 38.2 42

The strength of the attitudes are clearly portrayed. Sam* are stronger than

others, but nobody vants penalty only. Questions eight and ten also addreseed

the issue.

Question ten addressed the buy-in. The data reveal-d that It was widely

practiced. If the buy-in is a viable strategy, this helps explain the

attitude toward penalties. One would expect an industry response to be

unfavorable to a penalty incentive. A buy-in with stiff penalties for

OVutUtts- would be diff.icult to accept. From the governmrnts' perspective,

the oenalty might be the only protectiuta against an obvious overrun situation.

K/
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i, ()ueStior, eight, thi. rijt ure the everr u wam exaznined. Which eleent

is slipipcd first? I1 it cost, schedule oz performance? Tim answer waa cost..

Schedule is slipped ,:econd. Acjain if the situation is a buy-in what can be

expected? A similar input was obtained on Question seven aiud nine which

inquired on goals of negotiation. What has emerged is a picture tLit

describes firms as risk adverse. What are the implications for contract

.- structure? Should it be positive rewards or negative? Should it be the

cairot or the stick.

THE PILOT STUDY DATA

Tu quote from the pilot study, "The basic concern of the company was

the price ceili.ig. The company• did not want to lose munaey. It wanted to

optimize develoj•,,ent ,oels within the dollars available. The company

optimized dollars not profit. In that sense the penalty of the incentive

price cuiling was much more effective than the opportunity to earn more

•. L. prolit dollars through cost reduction. That opportunity hid been lost much

k . .earlier in the progxam."

Much of the traditional literature in psychology opts for positive

Srather than negativC stimuli. The positive rewards are presumably more

influential in modifying behavior. Penalties even run the risk of encouraging

the very behavior one wants to eliminate. But in spite of the common widsom,

it might make sense under the competitive pressures of typical weapons

procurements to use panalties to prevent undesirable behavior. The rewards

I available through incentives seem to be inadequate to offset the advantages

of cost incurrence.

- ,\
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[ Tu ,uwumiuarize, the Ioattern thijt cenergvd in the pilut tntudies was one

bof contractors who were ditto_,mpting to mluiinize ri.ksi aftur very compjetitive

Fprocuruments. Often, the opportunity to reduce costs below the target had

I long been lost. The question was simply how far did one expect to exceed

the target? Now big was the overrun likely to be? In this environment

k I the incentive was negotiated to provide protection on the overrun side. If

extra-contractual factors warranted, there w-As always a temptation toward

subutant~ial overruns. The amount was a vatiable of thu pdrticular situation.

[ Often this was recognized by both parties and reflected in the negotiated

contract with the full knowledge of all.

Across the boa.-d. thea most meaningful element in the contract to the

* firm's management was the potential disaster points. The penalties had

u. Imore, visibility than the reward*. The managers all know the price ceilings

or the penalties for schedule delays. In this context. the penalties acted

as constraint elements. once the potential for cost reduction, schedule

-- and/or performance Incentives. were lost, the attention focused on the

protection against ruin.

- NTERVIEWS AND WOkKSHOPS

Industry is very strong in their posision against penalty type incentives.

* There is even a strotyler feeling ayaisist penalty only provisions. Conversely,

the attitude toward pesnalty incentives by governmunft personnsel was positive.

The.y felt that there was a role for the penalty type inlc~entives. One

particular application was worth noting. A type of contract-popular on the

west coast was an incentive that started out with a fee of fifteen percent
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and could only go down. In this perspective, it was a penalty only. But

the ditference was that the contractoi started with the maximum fee. Although

aggregate data was not provided on its effectiveness, the group using the

contract said it was successful.

SUMM.RY STATEMENT ON IMYIC)THESIS NINE

The literature from psychology is filled wi.th the debate on this issue.

Which is better, the carrot or the stick? The answer depends on what you

want tz do, when you w.ant. it done,' and what you hop. th. future bebavior

to be. ror the most part positive motivators are better that negative with

I iidiviJudls. Wnat abuut with corporations? To the extent that the accoplish-

ments reflect on the individuals and tht rewards go to the itsdividuils,

ijpaitive rewards are musot benuficial.

SThe questionnaites and interviews showed the strumn netlativw sentiment

of industry often ass.ciated with penalty type motivators. Certainly, when

added to the already burdensome aspects of best and finals in the competitive

mode, they could well tip the scale to disaster. Since contractors tend to

be risk averse,. they certainly do not welcome penalty (or penalty Only)

incentives. And e-:periences over the last twenty years seem to bear themI
out. The DOD and NASA guides discourage their use. Negative fees and

unhli.,i•d cost sharinvj are re:erved to those stu.ationu where an intentioral

amassive overrun is likely. What theui is the co,€clusion'? It is this. Penalty

type provisions ale probably most etfective in getting aar"agmerat's attention.

L And where overruns ure likely, they are probably necessary. The major points

ax e:

-L-
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i 1. if the inc.vitive is u-tructured correctly, theli the contractor can

and probably will be motivated to reduce and/or control costs.

2. If there is no opportunity for cost reduction then penalties

might have a place.

[3. Schedule penalty only incentives are really like liquidated damages.

4. If liquidated damages and termination for default did not work in

the Fifties and Sixties then why should penalty clauses work now?

S. The intent of the incentive contract is to harness the profit motive.

It is to provide a positive incentive for cost control. Penalties

if only are inconsistent with this philosophy.

[ 6. Penalties are related to the risks of the contract. The fixed price

contract that has the highest incentive also carries the greatest

[ penalties.

7. Penalties are probably most appropriate for cost type contracts.

L

I -/

[
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[ HYPOTHESIS TEN

STHE MORE COMPLEX THE ARI(ANGEMENT OF THE INrENTIVE

TIHE MORE LIKELY IT WILL BE IGNORED.

Complex systents such as PIIM*And MICAP*.jie a trus& of the Sixties.

Complexities might also become a hdllm.Ark of the FkiyhtLes because of the

award fee contracts. The range and number of the ýIements and the relationship

amon.J the variables determines complexity. PIIM, f or example. was a multi-

dimensional mathematical model. An often heard coerollary to complexity was

I KISS. KISS translated means keep-it-simple-stupid. It was a crude but

effective way of conveying the need for simplicity in incentives. But how

simple? For example, if one were to use only one st, one delivery and

[ one performance factor you would still have three v riables. Are they

dependent or independent? In practice, it was not unusual to have twenty or

thirty variables. There might be cost, six or eight milestones for schedule

L and eight or ten performance factors. Multiple incentives are by nature

rather complex. They require skill in development and management time in

administering. Hlave they worked?

There are seve.,al aspects of the inquiry. Should multiple incentives

be abndoned? There seems to be a drift by the users in that direction.

One or two major coumiands have informally outlawed them. If they are used

how should the parameters be related? Should penalty be utilized without

L rewards? And what about performance and schedule pardoeters? Are not adequate

incentives already provided to 1,-!et the specification and time demands?

* Programmed Interdependent Incentive Mk-thod--PlIM
"" Multiple Incentive Contract Analyzter ProcedureI

.7...' "
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TILE LITERATUkE

This question has already been reviewed under Hypothesis Five, Six,

Ei')ht and Nine. No attempt will be made here to again summarize all of it.

but a flavor, a representative sample is appropriate.

Hlistorically multiple incentives started out relatively uncomplicated.

(18, 19) But comiplexity soon became the rule rather than the exception.

f PIlM and other computer assisted techniques became in vogue. By the late

Sixties, twenty, thirty, or more variables were not uncoiwnon in the

performance and/or schedule area. Computer assisted analytical tools --. <'

developed to aid in their analysis. But disenchantment seemed tn have set

Sin by the late Sevprties. But the appropriate use of the multiple incentive

[ i.s still a vital unanm;wered question.

Going back in time, Gordon Tyler, Director of Procurement of The

Goddazrd Space Center at an AMA conference in New York, reported on the

experience at Goddard. lie suggested that the traditional multiple incentives

were not well suited to research and development. lie therefore was experimenting

with CPAF contracts. In that same conference. Gordon Arthur, the then

Air Force Chief of Pricing raised the issue of whether companies really made

trideoffs. (20) Walter Hill, of Syracuse University raised a similar issue

in a '66 study. He found that multiple incentives probably were inappropriate

[ for research and development. Contractors did not generally engage in

L tradeotf behavior to optimize short run profit. Mathematically precise, complex

techniques were inappropriate. He also stated that the training in multiple

incentives was incentives. (61)

L
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On the same track, an in•-house NASA study by huoo -Aller. in 1966,

conacluded there was no evidence of tradeoff. (56) Colonel Troy Jones
. €

found much the same: "There was no evidence of tradeoffu. Complex systems

were ineffective and hard to administer; P1MM should be discouraged." On the

I other hdnd, schedule incentives, in Jones' view, could be effective because

:" • they could be clear aod could be managed. (70) A Rand s-tudy by Fisher (76)

added fuel of the same kind. Complex arrangements were highly questionable,

I he stated. Lmr in '6U concluded the sause. (74)

Captain William K. Jones in 1970 a-jreed. Arrangements were too complex,

and tIhL inm..eLive fotnulas were too complicated. (81) Parker, although only

.addressing the c-,-mpiexity issue indirectly, noted that contractors tended to

emp;hasize performance outcomes req.:rdleub of the arru*u14qunL. (82) Much of

Raymond Hunt's work concluded by sounding sour notes on traditional incentives.

Included in his criticisms were comments similar to those already noted.

The term he utilized a lot was mechanistic. Contracts should be flexible

and be managerially, rather than contractually oriented. (85, 117).

M.W. Dixon in '73 found that no correlation existed between shares and

outcomes. This att~cked the very foundation of the multiple incentive

*3 concept. (89) Hill and Shepard in '173 found that there was no evidence

of tradeoffs and that motivational programs were not evident in companies. (90)

SOppendahl's study on contractor motivation rang a similar bell:

conitr,.cLors do not have systens to m•ke t-adeoffu amontj cost, schedule and

performance factors in complex multiple incentives. (95) Dorald C. Barker (114)

in '74 raised a simiIar concern. He concluded that the amount ot the fee

L
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p ool did not detcnrmine contractor motivation. Since incentive contracts

generally were not effective, multiple incentives had no sound theoretical

basis. Again Hunt, Rubin and Perry in '77 found, that for fully two-thirds

of their sample, no special administrative techniques were employed for
incentive contracts. (117) Paul Pirdle in '75 chorused the familiir ring.

SI There was no evidence that cost or performance incentives had improved

contractor performance. (137) Schick and Pace in '70 offered a clue to the

[problem. They stated that multiple incentive contracts did not wor.k because

the variables were not interdependent and that they were too complex. They

S[ offered an alternate approach (134) and a Chemical Weekly Magazine article

agreed. (64)

What can %;c le:arn from the above? Several ideas d••riratu. Complex

Sincentives, perhaps more than simple cost incentives, do not seem to be

implemented by industry. They do not improve performance or reduce cost.

U They might aid in maintaining schedule. They do not work because of the

* rvarious motivations of the contractor. They do not work because of the

administration required to make them work. Whether the complex multiple

incentive achieves the goals of the contractor is anotlw.r matter. Perhaps

they help provide enough smoke that the contractor can achieve more
p
L flexibility in the management of the contract. Also, perhaps the structure

reduces overall risk.

IV
/
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There were sever.al questions that piertained to complexity. These were

I . Questions thirteen, fourteen and thirty-six 1rom Part One and Question ten

from Part Two. Each of these are discussed below.

Question thirteen read: "Multiple incentive corttxact!; are . . . more

effective than simple cost incentives . . are less ettective . . . makes

no difference." The results were:

More effective 41%

Less effective 37%

Makes no difference 22%

The results suggest that attitudes toward tht multiple as compared to

the simple cost incentive are mixed. About a fifth of the respondents said

L that it made no difference. The balance was about divided; about forty

percent thought the multiple was more effective than the simple cost incentive.

There are several possible explanations. Researchers have routinely

found that the benefits of incentives include better program definition, a

clearer understanding of the requirements, and better communications on the

F program. Perhaps these are associated with the multiple incentive. The

multiple incentive also provides flexibility and reduces risk. It can, if

I cleverly designed, provide the same protection as a CPFF. And the procurement

.situation makes a difference. But the "bottom line" fr(,n the respondents is

that there is a large segment of contractors who fuel multiple incentives are

L. probably more effective than simple cost arrangements.

The recent DARCOM. study by Williams and Carr revealed similar sentiments.

I Industry according to :hat study thought the key was proper use and sound

IA
-.... i t: ..\ ,
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I pricinj arrangements. (APRO-80-06) but what should be its

a.ppiopriate uct? Question fourteen sheds some light. Ques•tion fourteen

read: "Multiple incentive contracts:

1 A. Should or should not use penalty incentives,

B. .Should or should not be as simple as possible,

SC. Should or should not incentivize all major goals."

This question was designed to test several aspects of inc:enrive design. The

an!;wer~s for Part B were: •.

3 Should 95%

Should 16ot 5%

I There was overwholmirKj support for simplicity. This was the case for

all classes of the respondents.

Question thirty-wix again looked at simplicity. It read: "The simpler

Sthe incentive, the qreater the probability of achieving the Contractual goals.

Your choice on a scale from zero to nine." The results were:

Value % Response

D0saqree 0 1.0

[ 2.0

3 2.7

4 .9

5 6.8

r 11.5

S7 2J.-5

8 23.6

I Agiee 9 27.5

A___., .. . . •.
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About seventy-tLive percent responded with a seven, eight or nine. About

[ ninety-two percent scored a five or grea..er. The simpler the better is a

widely held attitude. Two and a half percent (from zero to three) felt

complexity was the key. Under what conditions would complexity be advantageous?

SOne situation would be when you wanted to obscure the activities of the company.

Another aspect is how simple is simpie? Can it be so simple that the incentive

is meaningless?

* Question ten from Parr Two alsc addressed the hypothesis. Whereas

Qaestion fourteen spoke of simplicity, Question ten phrased the question in

r term!1; 01 complexity. It read: "'he more coumpdex the arra'i.qent Lor the

incentive the more likely it will be ignored. Again on a scale from zero to

nine give your choice." The results were:

Value Response

Agree 0 30

*1 11 Y

2 1- -S5

__- 3 - - 10

4 7

6 4

-7 7r8 5
Disagree 9 7

* Again there was wide support for simplicity. Fifty-5ix pereent had a

- twu or lower. About three-fourths had a fuuL or lower. On the other hand,

about one-fifth of the group did not feel that couiplex incent-'ves would be

So

____"____ ___•_"__ __. .....__"-,____"__ _"__ '1~
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-. iglnored. Why? A(jqAill as suqgested by the '73 AlA and '81 DARCOM studies a

- - segment of industry teels that multiple incentives have a use and a place

"in the weapons procurement business. They might help in program definition.

"if The process oi structuring the incentive could clarify the goals of the parties.%a. a

And they might assist in risk aversion. Perhaps it is the opinion of some

companies that complex technical programs naturally require more complex

incentives. However, those favoring complexity are a minority. For most, --

,a" simplicity was the recommended wal of contractual life.

"• Summarizing on Hypothesis Ten, the questions supported the fuMamental

idea of simplicity. This was consistent with the literatvire and with common

[ sense. If administration is a problem to begin with it can only get worse with

added complexities. A clear program as defined by basic schedule& and technical

goals helps both parties. It is a question of Judqment'as to how many of the

major parameters of the program to include. On the basis of the data, the

emphasis should be on simplicity.

THE PILOT STUDIES
/ r • Even simple incentives are often ignored. In the pilot study of the

"small firm, the contract used was a simple fixed price incentive. However,

the contract type was not the most important factor in the contractor's

decisions. gxtra-contractual factors dominated the behavior of the firm..!
There was very little attention paid to the incentive except for the price

ceiling. The company bought into the program after a stiff competitive
. procurement. There was no opportunity tor the company to significantly reduce

. costs. The best it could hope for was to minimize losse&. It hoped to make

money on the follow-on. To further complicate the sitastion. nobody in the
j.* compainy other than the contract negotiator really knew what the incentive was

/ -I

4*6 / .
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all ..ibt)ut. Further, there was no zte,11 izz-houus adn'izaistrative. mechanism to,

m.jaq',_ thc program.

The company was a high tech organization. It placed great emphas on a

"the achievement of its' technical goals. A performzance incentive was not

necessary to motivate the contractor to achieve its technical goals. If, the

contract had been a mlItiple incentive, it is doubtful if the company would

have done anything differently. This was more a function of the company and

• -its structure than the contract type. The company simply was not in a position

4 to manage a complex incentive.

For the larger prime contractors visited the story was such the same.

I There was not a single incident of an in-depth attempt to manage the

organization through the elements of the incentive. The coatract was

negotiated and then it was treated pretty much like any other contract. This "

[ varied somewhat with the size and relative impact of the contract on the

company's sales and future.

Given the difficulty with simple incentives, it should be no surprise

that the complex incentives proved almost impossible to administer and

"implement. As an aside, in one of the contractp reviewed, the intent of the

contractor was to assure management flexibility by obscurinaj his actions

through a complex arrangeatent. Its intent was to maxi-mize confusion aan;

I to minimize risk. This was not uncommon. Right across the industry the

feedback was the same. Complex incentives are difficult to structure, difficult

to administer or manage and for the most part, do not work any better than

more simple ones.

Complicated incentives have another aspect. Sometimes the contracting

parties were not fully aware of what they had negotiated. Neither party

realized where the structure drove the contractor until well into the program.

.-. -.- ,-- I - -* *,/.-'
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In thill L specific incidents studied. thlt inlcentive structure had to be dropped

Sor chaned when the contracting parties realized where it was leading. The

general consensus was that complex multiple incentives'are not workable and

miwo'tW4t h the' effort. Fozr the most part. they had been duLndoned by the

conpatties and the government offices visited.

INTERVIEWS AND WORKSHOPS

The visits across the country reiniorced the comments above. There/'/

"was and is a general disenchantment with complex multiple incentives. This

was true for bath sides: The government seemed to be as dissatisfied a

customer as industry. A major segment of one of the services has unofficially

discontinued their use. The same feeling was expressed by another agency.

In conversations with a host of aerospace companies there was not a single

supporting vote for the use of complex multiple incentives.-

SUMMARY STATEMENT ON HYPOTHESIS TEN

If an incentive is to work it must be simple. All the evidence from the

literature suggests that many companies did not imilement even the simplest

of incentives. What happens to the complex ones? Not much. The literature

reinforced this observation. The major studies all commented on the need to

Savoid unnecessary complexities. There were too iany parameters. The

I relationship among parameters must remain straig tforward. As Hunt (117)

has said so weLU, clarity and simplicity are th keys tO effective incentives.

The questionnaire and workshops provided additional support. The four

questions, particularly viewed as a group, say si plicity, simplicity, simplicity.

I Perhaps incentives are not implemented because Of their complexity. Certainly,

if the customer is dissatisfied enough to ignore them, there is something wrong.

As was seien, there w.as great dissati:;f'ctioa with the multiple incentive.

_ _ _ /_ / - -.... ....
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' cull, I it rItqhlc be t hI. Uldt tiinaiblt. ,;u.c1 :i eitat ld th, ct .' t-ure, thu

q.11lle becomeL; "to Covtel 1c.' s back!.idu." lit the conpct' itZvt. ei•hvironinnrLt of

Sbetst anld finals, this isse!•sm:eunt i, (IAL be cominq pretty close to the real

w,:ld.A The major findinqs .appcar to be as follows:

1. They were jifficult U, constt-uct.

2. The typical contracting oflicer did not fully comprehend them.

Rules of thunb dominated.

3. They were ditLicult to manaye. This was particuiarly true in

ci highly CoulL.titive en vironment.

1 4. The companies apparently had not found it worth their while to

set up infrastructures to implement the incentives.

5. The major attraction of the complex incentive to a company seemed

to be that it either had a give-away isspect that the goverinment did

[ not comprelbend or tha:t it winimii'ed risk thzouqh a low cost share

. line, and

5 N
* 6. The administrative burdens escalated with the complexities of the

incentives.

7. Everyone seemed familiar with the concept of KISS. The byword is

to keep it simplu. That's the conuio•t wisdom.

I

<I.

if

"A V .'

"" 7.
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HIYPOTHIESI;S ELEVEN\
CJ THE MOST IMPORTANT ELEMENT IN THE INCENTIVE IS PERFORMANCE.

CONTRAC'TORS WILL R'M1LY SLIP COST AND SCIILDULE GOALS TO MEET PERFORMANCE GOALS.

A c•ntral concurui r.-ised over the years has been whether performance

parrameters should be included in incentive structure. if contractors were

going to meet the specifications anyway, why pay thep extra to do so? So

goes the oft heard remark. This aspect has been a focal point of controversy

among incentive theoreticians. Given the option. compinies would presumably

readily slip cost or schedule to meet pe'rformince. They do so because

Inri-arnloalnce is the koy to future busine.s isied profits. but just how important

is the performance aspect? The literature is rich on opinions. The NCmA

questionnaire had six questions dedicated to this query. As shall be seen

Ij the data is consistent. There are some legitimate concernes on the use of

incentive performance elements.

THE LITERATURE

SIn the first incentive guide, the use of incentive contracts were

related to the problems encountered with the CPFF contract. Between 1951

and 1961 its use had tripled. It had gone from thirteen percent to almost

[ forty •ercent. In that time frame, certain questiotis had been raised about

the quality of DOD products. Horror stories were rampant. Schedules lagged,

costs soared and products failed to perform. Thus, in '62 DOD moved to

stimulate industry pcrformancv. And it gave industry the opportunity to

I make extra profits through superior performatice. That wa.; the original intent
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of thie incentlve L urltract. At thiat tiriiL th1: uU,&4.t" of CFI" contLracts were

tarqet.J tO be reduced to ttheir '5 lev.l:1. 1h,1e.UOD lelt i.u stuisg•ly about

"the use of incentiveu. that it stated that "to thu extelit posuible, firms

[ not willing to riegJoti..te incentives may be excluded fromis consideration for

the award of devvloplment contracts." As a matter of policy, performance

incentives and schedule incentives could be used only when appropriate cost

control incentives were applied simultaneously. In the example of structuring

the incentive, performance was assigned fifty percent of the fee pool.

Further, "perhaps rio other DOD procurement policy offers greatr potential

rewards than the expanded use ot performance incentives in development

contracts." Also, "properly applied these performance incentives can do more

that any other sin,41c factor to enicouragj maximwiw tuchlaological progress

under a sinigle conltiactual effort." (DOI,, Incentive Contt.cting Guide,

%lirbiidge House, 1962, p. 30). The goal was to comnplete a satisfactory item

at a reasonable cost. Such was the framework of the pet fomance incentive. (18)

Performaaace incentives were riot stew. A 1907 coistzact for a heavier

than air flying machine had a target of thirty-six miles per hour. The

bidder had to submit costs for various performance levels. (6) A form of

performance incentive was also used in world War I1 ., but the real push for

their use as currently defined cause in '61. (22) At first there was reluctance

to use performance incentives. In a '63 YAnerican Marnagement Association

meeting in New York, Mr. Lindesko of RC.A, itn swLatirrizing the industry

vzxrg.rience to date, noted the retu,;al of industry and sometimes government

'I to wiLte performancu incentives. This was particuarly true of the Army, who

%u•s ruluctant to use incentives at all. (19, 32)

//

/ • /
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Ot hi.iturical interest, the '58 Air Force Guide to Cowitract Type traced

the increased use of the cost type contrdct to the increased complexity and

nature of the end itents. Cost contracts had grown substa;tially in the

nh l•:. (30)

SIn the Sixties, :tudies proliferated oit whether inctutives were working.

SRedden, in a study done for the Naval Post Graduate School, concluded that

performance incentives needed to include mdintainability provisions. (52)

3 Irad',ley dnd McCuistion, in a study for NASA in '65, found that there was

little potential for nvtqotiatinq fee arrangements which would stimulate

contractor efficiency. The authors felt that the performance could better

Sbe controlled through some method of contractor perfoiuance evaluation

(award fee?). (54)

[ Looz -Allen studied incentives for NASA in '66. Included in a rather

massive study were some observations on the performance incentive. They

found that contracts were being written without the use of interim milestones

to which they objected. And they found that there was no relationship between

the dollar value of the incentive and effectiveness of tne schedule and

pe'foittaice incentives. (56) Cross, in '66 while at the Institute for Defense

And'lysis, in appraisinq the effectiveness of cost incentives, found merit in

pexformance incentives, lie found that they provided the colatractor with

f additionil flexibility And thereby tended to reduce his risk. (59) Still in

'G6, Professor Hill of Syracuse in talking about "ob,:ervition on incentiv* J

I contracts", thought that firms would normally place great emphasis on

attaining schedule and performance yoals in order to enhance reputation.
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Firmas would Torimally tz~ide ott. cosit ana~ sclm~du1I2 tor pertorruiance. He,

bhyjutho..ized that contractor behavior was determined by a hout of extra-

contractual factors. Many of these were linked to pertortUnice. (61)

Colonel Troy Jones of thu Air Force, in a doctoral dissertation at

Ohio State, raised serious doubts about whether |perlormance incentives

w-,rked. lie conclud,-:j th.at p rtorman ice incentive:' wore not eflective in

0 1tiOpzlUVI.j tLike IL!VC ut w.ajio)iS p1jroruisa,'. lie did fiuO., however, that

1)erlc)rIanRJcu incentives did piovide some motivatioti ab,,ve ivan beyond the

• fe xpteitial. But h,: fousidl that the effec(tivune.:.: o! tihe 1w*:r1olmance

incentiv "*appears to b,..1 littlt* reulatiornship to theu woutit. o f the

additional j& rotit dvaial.da)e by their attaintternt." Ais| Iaj" ..;vriously. when

performt.nce incentives were used."cost overruns were much greater since the

contractur traded off profits from cost overruns to surpass performance goals.*

lie felt that perfonuance incentives should be used only with FPI contracts. (70)

The Logistics Management Institute in '68 completed-a study on incentives

for OSD. In it they reviewed six earlier studies. On performance incentives

they concluded:

1. Performance incentives may be unnecessary.

2. The potential to use incentives for tradeoffb is highly overrated.

3. They recnaa.ended the discontinuance of performance incentives in

development contracts. (74)

When so many studies were critical of the eftectiveness of the incentive,

Jones and Pierre in '69 were laudatory. They felt that they worked. The /
//

distribution of outcomes was shaped in favor of underruns. Although inflated

t.rgets were a possibility they found that the significant amount of the
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ucderrun could be attributed to the incentive. Presumably that meant that

Sthe pet for munce incentive alSo woOkCd. (79)

William K. Joneu of the Air Force, while asbigncd to 11OLSMIC, analyzed

the deficiencies of multiple incentives. Ik. found tliht the values of the

c oult; were often misunderstood (value statement). He also noted that there

w'.L too much complexity in the purformance elementst, and that there were

too mtany parameters. (81) In 171. another Air Force Captain, John Parker

3 used linear regression and empirical analysis to study Arpy, Navy and

Air Force incentive contracts. te concluded that contractors tended to

I earn perlormance incentives regardless of the co ract cost outcomes. He

emplh.siized that cost, schedule and performance parameters were not independent.

(82) Again in '71, Hunt with Rubin ind Perry were generally critical of the

Straditional incentive contracts. They also had L )ncu particular comments on

put forinutace incentives. They r omme,,ded (paL tial list):

i. Seek simplicity.

2. Encourage use of simpler contractsI
3. Generally discourage the use of automatic arrangements, and

S4. Apply incentiver only to cost.

Hunt wanted to link motivation to performance through a vehicle like the

I CPAF contract. (85)

Assuming that the traditional performance incentive did not work, what

would? Runkle and Schbiieidt, two Captains at the Air Force Institute of

STechnology, wanted to find out. In a '75 study of government-contractor

interaction, they focused on the award fee type contract. They concluded

that there was no relationship.between the amount of the award fee and the
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Ik lvc& of contractor p.erform.ance. T'ht ,y !•uw hi that the kuy to effective

!

motivation was intel .ctxorn vf the top level ianjcgt.ent. (1O1:}

In '75 Major l'-,.dlv of the Air Fou io, studied the J'rubluit of structuring

contractual 1ez formanci: incentives, lie concluded that "tLhete was no evidence

that incuntivizatiorn for either cost or j'L, I1orTi.J:c h.ad 'L~ovid% significantly

improved contract out,--j:|es." lIle reconuitended art Alte• n. tc appj rou ch. (137)

Thi"- was similar to a '66 study by Fleininq and Moore where they introduced

a system called P-R-I-C-E and assumed that the problem with multiple and

perfor•'ance incentives was the inability to convey to the contractor the value

of the government's goals. (141)

In a '76 study of the utilization of performance incentives on production

contracts. Knepshieid stated that the studies to date had suggested that

Sincentives on production contracts sh,iuld be cost only. He disagreed. Ile

concluded that there should be incentives on quality and reliability. (Ib5)

In summarizinq the literature, it must be concluded that much of the

research to date has been skeptical of the effectiveness of performancer uncentiv s. They did not seem to improve overall performance. Contractors

[ were dri ert to achieve performance anyway. Onrthe positive side it might:

I. dd something over and above the fee motivation.

2. elp in clarifying the goals of the contracting parties.

3. 1 prove progranm management.

C ~4. F' cilitate aiid improve organizational commnunication.

IVI
..£-.
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T11E.NCMA~ .USIONM

Six~ ~ ~ qusin fro th .M qusinar weeapial.Teewr

Sxquestionseevi from Pat'toThe y aCppqustonaired wtre ajplble Tfeo e dif eren

points of view.

f. Question eight was designed to evaluate the contractor's behavior when

he conftronted an overrun. What would be the-priority of his corporate goals?

Are schedule, cost or performance goals slipped first? The second part of the

question asked the same, thing in a slightly different fashion. If there was

r ~an overruni which was held onto the longest? The rosult~s supported the common

Choice Rsos

[ ~ ~ 1ipjpt.d First:

Schedule 5

ICost 37

Per formance

Hold Longest:

[Schedule 10.5

Cost 18.0

IPerformance 71.5

C Contractors slip schedule. then cost, then performiance. What can this

convey about the prope-r design of incentives? flow does this impact on the

distribution of the fee pool? It is this. Slopes and cost constraints

5 ~should bte applied consistent with the probability of o'ý-errun. Therefore, the
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L ul ,q.:; Ior schedule I huia'd reflect tIL I aLA'L tI it t il; typically slippjed tirst.

- A similar approach should Le taken with c4-:-; anud p)erlorm.AtAce.

Question fourteen, ],art C asked whether multiple ixll,:iLtive contracts

s!,oulIk include all maI~jor goals. It went directly to the. hia't of complexity

Sazid the importance of performance incentivus. The responses were:

Choice Rspol'se

Shoulrl 57

Should not 43

No clear pattern emerged. Part of theL problem could bL in the interpretation

r ol Lim: wujLdh. "all uwjur yu.ill." About half Lheu Jzoui opted .'or including all

major ,jo.iIs. That ut;ually leads to complexity. hsut how maany are "all major

[ goals"? This is explored below.

Vuustios thirty-o'ne read: "The multiple incevativu fee pool share devoted

to performance parameters should be: 10%. 20. 30% . 40% . . 50% or

I ',more to be effective." The results wcru:

Choice % Respondents

10% 6

20% 26

30% 30

40% 17

sot 50 21

I t is of interest that almost all the respondents felt that the fee

pool allocated to performance had to be greater than twenty percent. Fully

L thirty-eight percent felt it should be greater than forty percent. This

k suggests that unles,; o significant proportion of the f'-e pool is devoted to

/ .. A./ ,,,,
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r/
the performance element, it would not be an effective moKtivator. This is

[ inconsistent with the observations in the literature that performance goals

B are met regardless of the fee pool allocated. Another difficulty is that if

a largb part of the fee pool is allocated to the performance area, the Cost

slope ends up to be shallow (dependent variable). Perhaps the responses

reflect the relative importance of the perfozmaitue element. That is, the

1per'o'rmance element is the most important. This would be consistent with

the hypothesis.

Question eleve.*n of •art Two read: OThe most iamportnt element of the

I incentive is the performance element. Contractors will readily slip cost

and schedule goals to meet the performance goals. Score a zero to a nine.

(Zero i-, agree and ninu is disagree." The results were:

Choice Response

Aqree 0 16.0

2 13,59.0

1 7.0

7 9.7

SDisagree 9 11.0

In Question eight there was strong support for the hypothesis. When

I asked which would be slipped first among cost, schedule and performance the

reply was cost. Cost was slipped first, then schedule and then performance.

/ ... , ,' ,1 '.. ".,'•
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hit quue3tiOI thi rty-olle there wais A dtfinitu ,ulýjjpprt itr large fee pools.

I Quuctiuii sixteer, wa: ,also of interest oat this point. It "skL.d whether multiple

incentive contracts needed lrgdr fee pool, to work. About seventy percent felt

straongly that the effectiveness of a multiple deividLed oat a laLge fee allocation.

Part Two had a direct question. Would the contractor readily slip cost

aJd schedule to meet performance goals? The responses were mixed. There were

as many agreeing as disagreeing. It would be hard to support this hypothesis

on the-basis of Question eleven. The answers to eight and eleven seem to

contradict themselves. Ii, Question eight, if the-re was to be an overrun the

[ perfora•ance aspects duminated. But when the question ws dsked &f a contractor

would zreadily slip cosL and schedule to optimize performance the results were

E quite different. Perhaps the problem with Question eleven was the subtle

[ allegation of dishonesty.

What can be stated from the above? Perhaps the followinq is safe:

1. Performance is the most important aspect of the incentive.

2. To work they need large fee pools. "

3. The important goals, but as few as possible should be incentivized.

[ 4. When confronted with possible overruns contractors slip first cost, -

then schedule and lastly, periormance.

THE PILOT STUDY DATA

The hypothesis was supported by the pilot studies. As noted, the

researchers into the nature of incentives have questioned the necessity of

performance inc'entives. Are not the contractors professionally motivated to

achieve performance goals? Do not the specifications define the required

standards for performance? It is a valid question. The contractors studied

I

, -/.-/. . /
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were motivated on, their own to produce a superior technical product. The

basis for the future business was often technical competence and reputation.

The requirement of the performance goals did, however, introduce a discipline

for clear definition and an understandinig ot exactly what the government

I ~requiremeiets were. Also. the need to define the paramete~rs and the criteria

for measurement forced the parties to think the program through. The process

required to negotiate acceptable technical performance incentives did have

beneficial side effects on program definition.

INTERVIEWS AND WORKSHOPS

In every wurksl•op this question was asked. Are performawce incentives

appropriate? Do they work? Then a second question was asked. If overruns

are imminent, which of the parameters is slipped first? Which is slipped last?

Ott the•.e particular issue% there was a coiwion ground. Performance goals were

7. oftent the dominsating goals of aerospace companies. Their future was often

linked to technical supremacy. Also there was a technical fallout to comuercial

sectors that made technical investments make sense. If the contractual /

I arrangement permitted, they would spend all the dollars they could for

S~~technmicalI achi evemsent",i

SUMMARY REMARKS ON IIMYTIIE'SIS ELEVEN

The literature seriously questions the success of the performance incentive .. *-

i in improving the effectiveness of Iprformance. The bulk of the researchers

concluded that the coi'itnies were motivated to achievv performance goals even

L without the added motivation of the incentive contract. There were, however,

other benefits. Comwiunication on the technical requirements often improved.

Generally, program definition was better. Internally In the organization,

".0 ' . • .
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.here wý.! more discussior and analysis of the project and the technical

K rpdmtainCt.rs were careully concsidered by the managers who were to be*held

accountable for their accomplislunent.

On the govurnmLnt side, the program managers were more aware of the

pr-qlicszs 01 the pr,..(;am anid better infoirmed oil techiic.Al JkOy[rus. Th.

"j,.,tameters providud o base•. lur measurenicrit and review. It also encouraged

govcrnmunt-industry interface. It fostered a team effort. In those areas

where the gjovernment had expert technical staffs, they were able to advise and

"assist the contractor's technical personnel. In this faihion, it facilitated

conuniunict t ion.

As to the nature of the trade--offs in the contract itself, there were

several common problemn roted. Too many parameters were used. The selection

6L of the parameters was not consistent with desired outcomes. The relationship

among the variables were too complex. The variables were often interdependent

* - and not recognized as such. The allocation of the fee pool was arbitrary and

inadequate to roster motivation. The slope on the cost portion as a result

"of the performance incentive was often too shallow. Summarizing:

1. Contractors tend to slip performance last.

2. The second ve.riable slipped is schedule.

3. Perfor,¶.,nce As viewed as the most important aspect.

"4. The -imount of the fee pool allocated to performance must be substantial.

5. When the primary motivation of the contractor is follow-on business or

technical achievemrient then the• performance incentive may be unnecessary.

The hypothesis .jijear; valid...

/

/
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"I HYPOTIlESIS TWELVE

INCENTIVES HAVE TO HAVE ORGANIZATIONAL VISIBILITY TO WORK.

* The original conception of incentive contracts was that# "the firm'

would harness the profit motive to produce more effective weapons at a lower

cost in a better time frame." An integral part of the aseumption wa& that

the contractors would organizationally implement the incentive arrangements..

It was assumed that the companies would delegate the parameters within the

organization. Thereby, the variables of the incentive arrangement would

| Eh•'tm ,4 jtl(t.ljf'aJ mi 'l Of the btliti tl: .ato
1 ut" the rcl.,&Lui planniugn a nd

coiirr•I documents of the company. Thi incentive arranqu.innt and philosophy.

would help weld a team to work efficiently in order to maximize short-run

profit. (18, 22) Do members of the firm know about and understand the

company's incentive contracts? Are the eleltents passed down to the factory

floor? And to what extent is it necessary to do so? The two key questions are.

• 1. Do incentive contracts need organizational visibility to work?

2. Are companies implementing the incentives organizationally?

THE LITERATURE

The original 162 DOD guide outlined the prewumptions about industry's

orqganizational adjustments to properly imple•ment the iLrcentive contract.

These were: .

I. Incentives were not to require any new management techniques.

2. They would require more sensitivity to managument control techniques.

3. The firms would have to pay the same attention -to incentivet as to

fixed price contracts.



4. T1he accounting systems would havc to dutect inipu.ndiiiq problems

soon enough to utake correctiota.

5. The reportriry system wvould h~ive to relate cost, schedule and

performance elements ~ii sufficient detail to JpetmIA tradeoffs.

0,. There would have to be closer coordination Atid culwatuniCAtion

-among enginacriflq, finanvial anid contracting personnul. If the

- incentive contracts were successful, "it might be possible to

reduce governmnent control substantially. Also much of the

post-award cjuidaiice givena by the governa-erat would be unnecessary."

47. The contractors' requests for approval, interpretation or direction

I would Lave to be given promptly.

The guide said somae contradictory things. On one hand, it indicated

thajt firms had to. do not~hingq urgjanizationally 'new. They weure to treat the

I incentive like a fixed price contract. On the other hand, the guide

stipt-lated the need for inter-organizational cooperation adcommunication

concerning the contract. And information systemls had to be in place to

I' assist in providing the data for its management.

In the bonus-for-savings contracts used in World Wart1, the contractor

had to be able to identify specific actions that led to the cost savings to

be paid. Presumably, under such conditions the cotitractor had to keep

accurate records of his actions and their relationship to performance outputs. (22)

Another insight as to the governmnent's assumptions of the level of

inter-organizational involvement between the contractor and the government

can be grasped from tie NASA '67 guide on award fee contracts. To quote,

th.. structure of the contract, including the criteria, weighting, and sharing
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[ I".e mnphasis communicaute! the government's objectives ai.d piriorities to

e*veiy supervisory level in the contractor's orgijaiz~atiu~i.- 124)

In an early 162 study by J. M~arymore. of The Natioisal Association of

I ""/

Professional Contract Administrators gave some insight into the problems of

[manainq contracts within the industrial organization. The purpose/of the

study was to describe the task of the contract administrator in industry. Five

hundred and twenty defense contractors Participated. Typically the contracts

3 personnel were swamped by a large number of contracts. He "was overworked

and understaffed.' Given these circumstances, he had little time to devote

[ to j.iy one contrdCt. Often he was not able to get really involved in any

particular effort. This study was made a Long time ago. Has it changed? (36)

[ ~Lt. Redden studied the use of incentives in the a~ircraft industry while

, .a student .t the Havial Postgraduate School. Among his cor'clunions was an

observation on organization visibility. He noted that "the farther down the

3 organization the incentives are applied, the more effective they are likely

to be.* On a related topic, he felt that government's controls over the

I ~contractors operations should be kept to a minimum. (02)

Slit -A '66 study by Lkm-, -Allen on NASA contractu, it was concluded that

thcre was no evidetie of trad-off activities. further, the effectiveness

I did not seem to be related to the amount ot fee that could .be earned.

Rkaliw-t, it was ; m.aIter ol tihe cl]arity and objectivity of Lhth structure.

I ~They found that there was inadequate feedback to manaqement. And specifically,

K they found that the contractors did not conmunicate details of the incentives

to the working level personnel. (They noted an exception with the performance

factors.) (56)

I
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iJt.ih Cro!.s in 'GL, l.•per providud some food for thought. fie said

i cost reduction has to be institutionalized over a lon9j time period. It has

to be donie throuqh new devices introduced into the existing routines. In

the short-run, opportunities for cost control were too nebulous. He said

that contractors did not organize to implement short-ruzi profit because

* to h.,ve clone so would have been fruitless. (59)

Colonel Troy Jones concluded similairly in a '67 Ohio State University

Ph.D. dissertation on incentives. In a comprehensive study of the '63--64

time period, he found no indication th,*t1 corntractors had ever attempted to

"" make precise tradeoffs. but on the positive side lie found that incentives

hi,,l uit.,f t.ld ,r,•nul mo t lvat Loll oi. the i 'cfit,•ator tu improve has orgainizational

structurc. Jones said that if there Wci; 0i4uiaizatioiial delegation 'it sure

did not show up in his study. He also f1 und that the incentives did not

work. (70)

-gMI, in an OSD sponsored study in I B8 took another look at the foundations

of incentives. In a short paper they reviewed six prior studies done by

Booz-Allen, the Defense Science Board, Dr. Cherington, Professor Walter Hill,

Colonel Troy Jones and Professor Scherer. The studies agreed on several

points that are applicable:

1. Incentive szructures can clearly communicate the government's

object-ives to the contractor.

2. They can attract the attention of management.

3. They can provide a useful umktivational tool.

b ut they concluded that for most of the contract life, the cortractor is nrv•t

III a position to make tradeoffs. Alsu th(, jKattieti4I1 to use incentives tor

tral.offfte is hiqhly overr.,t edl. 1.mi .ett-riwq to !,,y 11h.a Jol ic aentivo:. to
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work they had to be clear and be tied to infdiviu"Ils. That is, they needed

organizational visibility. (74)

Professor Raymond Hunt of Buffalo University has done as much and

Sprobably more on organizational interation and incentives than anyone else.

It is hardly fair or feasible to extract a few lines from his work. And ita is difficult to accurately portray his findings in a bzief space. But

fujidaieiitally he was opposed to the traditional fixed formula incentives

su.h as the CPIF and the FPI. He strongly supported the use of flexible

[ incentives with a high level of communication among the contracting parties.

In a '77 paper with Rubin and Perry, he found that there was no special

incentive contract administrative techniques employed by the companies he

studied. Fully two-thirds made no adjustments. Also, thure was little or

1o awdraness of incentives presumed below the first line supervision. It

was unusual to strive to extend awareness to the operating level. (117)

In another study in '78 by Hunt, Near and Rubin, Hunt gave a rather

sobering portrayal of how firms formulated their goals. *In motivation and

performance, perceptions are not simply an expression of the perceiver's .

viewpoint: instead they reflect the literal everyday life of the organization.

And these indicate that life is rather disjointed. Goals of the organization

and its subsystems, as well as perceptions of environmental constraints.

appear to be only weakly related to conceptions about what factors influence

project performance." lie suggested that the organizational absorption

of the incentive goals was highly unlikely even if desirable. (119)
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WiJli.,is and Carr, in --n Army Procur'ement esearcha UOfice study of

contractor motivation published in March of '81, shed ouitc light on the

problem. Although they did not take up the problem of the importance of how

[companies internalizc and manage incentives they did address related issues.

The more salient poir.ts were:

1. There was a natural adversarial relationship. The parties did not-

trust each other.

2. The goals of the government did not match those of the contractor.

S3. Inct:ntives worked if properly structured and pricud.

4. The contract was not the only factor in influencing behavior. Extra-

Scontractual factors dominated the concerns of the cont-•actors.

S5 They quoted Hunt's idea that motivation is a long term process

transcending any one contract.

6. The government gave out conflicting signals on goals. ohilc ostensibly

talking price and schedule the real message was performance. Different

I offices of the buyer played different roles. Not all had the same[ goals. For example, the user command might want performance, while the

buyer talked price,

7. The attention a particular contract got was a function of its'

importan7ce to the organization.

SWilliams and Cart seemined to have said that the organizational &nstitutional-

izationi of a particulir contract is unlikely. but they concluded that

mutual interests and matched goals are essential to proper motivation.

k (APRO 80-06)

/
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In the draft of the 1969 guide the language about profit being the

primary motivator was scratched. Also it emphasized that the purpose was to

emphasize simplicity. Contracts had become too complex. The contract had

become an object in itself without due awareness of the end items being

procured. "In the past, the contractor has often failed to organize any

system for assuring that the government's desires are understood by his

organization." This was a conclusion drawn after the review of thousands

of incentive transactions. (Comments On Incentive Contracting Guide, by

SD.N. Pitts. July 19. '6fl in a letter to Mr. Jack Livingston. Also see

draft of DOI acd NASA Incentive Contracting Guide, Jan. 467.)

Industry might not set up an infrastructure to implement incentives

becaue they aze pericivud as impossible to achieve. Much of the literature

I suggested this possibility. For example, the AlA study of incentives of

March of '73 suggested just that. With the era of increased competition,

its best and finals, tighter schedules and high technology performance goals,

I the targets might be unachievable. (Results of COSIDA Sitrvey concerning

DOD/NASA Incentive Contracting Guide. October '69 AIA, Wash., D.C., 1973)

Summarizing on the rather sparse literature one would have to conclude

I that:

1. Companies do not delegate or implement organizationally the incentives.

2. Perhaps this was because it was not worth it. Now can you change an

entire organization for one or two contracts?

1 .. Pezh4ps the contractors felt that the incentives were nout achievable.

So they set up to minimize risk. (See Hypothesis Seven)

I' .. - .'•_ . .. .
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4. The goals of the parties differed. Ditterent segments of the buyer's

organiz-tion probably gave out different signals. Consequently, the

contractor was forced into covert gaming to satisfy the various

constituencies.

SFor a more direct assestment of the issue the NCMA que"stionnaires are

considered below.

THE NCMA OUESTIONNAIRES

4Three questions were used to assess this hypothesis. Question thirty-

seven asks if in fact this is valid. Are the elements of the multiple incentive

passed along? Question thirty-eight asked the same in " different manner. It

asked whether anything was done to implement it organizationally. And Question

twelve in Part Two asked if an incentive contract had to be passed along

[ otji•jutizaoally to wmk.

Question thirty-seven read: "Contractors implement the features of

incentive Contracts by using the target rewards and penalties within the

I organization and by allocating them to anpropriate organizational comf Oients.0

The respondent was asked to give his assessment on a scale of zero to pine.

Zero was not at all and nine was very well.. The results were as showvn

Value Resonse

Not at all . 0 12.0
1 7.5

2 10.1
3 11.0

4 12.0

13.0.

G 610.5

7 13.5
8 7.4

Very well 9 3.0

i mlm i • •°° /
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Very few agreed with the statainent. (ialy ten percent answered at the eight

o& nine level. Eighteen percent asaswer-d at the zero or one level. However,

when comparing the top and bottom three values it is riot as striking. The

figures were about thirty for the zero to two values and twenty-three for the

I seven, eight and nine values. The middle range averaged about twelve and

was consistent. There was a slight bias toward the not at all position.* IOne would have to conclude on the basis of question thirty-seven, that some /

5 industryi segments seemed to be delegating at least the major parameters to

* the major functional areas. But a lot of companies also appear to be doing

very little.

Question thirty-eight asked that if parameters were passed along, tO

what extent would they achieve organizational penetration? The question read;

"" After n 4gotiating the incentive contract, the company does very little to

im..ake theI incentive work. Give a responue from zero to isine. Zero is neverI I
and nine is always." The results were:

Nee tValue % Response

Never true 0

2 13 /1 ~3 1

* ~48

5 10

7 is

Always true 9 6
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r About forty-four percent of the respondents answered at the three or lower

position. Apparently firms do something. The question is what? A similar

statement could be made about the firms that do delegate. About thirty-eight

1k

percent answered with a six or higher. The strength at the extremes was equal.

Fft'[een percent said always, fifteen percent said never. At the first two

levels the distribution was about evenly split. It w.ts not a strong

endo.-rsuuuent for con~certed positive action. One2 would have to conclude that

there was more implementation by the companies answering the qu~estionnaiare

than onie would have projected from the literature. This is particularly

surprising. As the interview data will attest, not a single example was

found of substantial delegation of the incentives past the first lin~e of

L management. Executives below the first two tiers did not have any idea of

* the details of. the incentives. One or two examples came to one's attention

but none were obsezved at first hand. A couple of possibilities suggest

themselves. Companies might not want to share with outsiders how they

actually manage incentives.---Or again, the people answering the questionnaire

* might not have been in a position in the organization to really know. Or

perhaps companies are doing a lot more than was expected.

Question twelve of Part Two again asked: "Incentives have to have

I organizational visability to work. Score a zero to nine.* Zero was agree

and nine was disagree. The results show that there was strong agreement

on this point.
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I

Viue R kesponse

Ac ree 0 39

1 13 .,

2 16

3 9

14 2

5 5

S'6 2

7 4

4[8 4

LDisagree 9 6

Visibility was imlprtdnt. Nearly fifty-two percent answered at the zero and

one level. At the other end of the scale only ten percent answered at the

3 eight or nine level. About four-fifths answered at the four or lower level.

The responses str.;.;Iy favored the hypothesis. Incentives have to have

ozganizational visibility to work.

What insight is provided by the questionnaire? Question thirty-seven

suggested that incentives are delegated in some fashion some of the time.

3 There were obviously times when it was not delegated at all. And there

were occasions when it was moderately pursued. Certainly it was not broadly

applied nor substantively implemented. There were enough not-at-all answers

on the scale below five to .. ause alarm as to the exact extent of delegation.

Apparently some takes place. But where and how? Question thirty-eight dug

deep r on the same issue. Do organizations really allocate the penalties and

rewards to the appropriate organizational components? Almost half of the ¾*

I - -" ': • • ,
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respondents were on th*Q never side of the question. The strength on the

agree scale was weak. Again, some delegation appaLrntly is taking place but

it is probably limited in scope and used on particularly important contracts.

Yet when question twelve on organizational visibility was asked, there was

tjeneral aqreement. Visibility is important. Are thest conclusionS coMPatible

with the literature? Not quite. The literature pretty much concluded that

multplu incentives are not delegated or used in any formal organizational

way. But it is apparefnt that somei delegation doeu. take |,lace. The question
5

A-hould be how much is doite? As to visibility, both, the literature and the
t

questionnaire agree. It is vital to the success of the iiicentive. Again,

the question must be raised, what kind and how much visibility is required?

* Additional insight was gathered in the pilot studies, the inverviews and

workshops.

THE PILOT STUD. S

For the small cc7ipanies there was no structure set up by the company

to manage the incentive; these were treated Jike every other contract. Part

of the problem was Lhat the contracts department was ofuten just one or two

men. And they often had only superficial knowledge of incentives. 'n one

firm, the head of estimating was a fulmer government employee. He had a

good grasp of the theory. But since he and the contracts director did not

get along, he was not brought into the loop of communication. Since he knew

more than the contracts individual he was avoided. The contracts man wanted,

to remain the expert. He did not want to be threatened by somebody from

estimating who knew more about his job than he did.

/- -
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"There was also another problem. The company had adopted a matrix type

- organization at the insistence of the customer. That too added to the

I .confusion. There were eleven programs in all; six of the eleven were

_ considered major. Of these, there were two CPFF, two CPIF. one FPI. and one

FP contract. The financidl manager did not have any previous experience in

- .goverrunent contracts. Yet he wis responsible for gatheri•g cost data and

J I providing reports to the top management. Even though there were weekly and

* " bOffietililus morning staLf meetinis iamioti the key functioi,=al and administrative

- l personnel, the incentive features were not manaqed. Whac received, attention

- was the total price. How much have we spent and how much do we have left?

SCan we meet the commitments? The awards had been on a competitive basis.'i [
And for three of the largest programs the company had bought-in on the

prototype phase. They hoped to recover on future phases of the program.

L Though the organization costs always seemed to exceed the estimates. Why?

>j 3 The copany had many grueling sessions of self recrimination. To an outsider

the problems seemed to stem from the company's situation of rapid growth,

* their general lack of experience w th the development products, their optimism

.* [(often associated with dynamic succ ssful growth companies), and the fierce

competitive atmosphere. In short, Uncertainty and chanqe were the culprits.

S I Almost without exception, the c mpany had promised to meet questionable .

technical and sthedule goals. If fa t, they really did not know how they

were to achieve the technical targets They did, however, have a conceot;.

The engineers knew generally how to go about it. They knew the rightL direction. But as any experienced engineer will attest, "Murphy worked overt~i,,."

" I If things can go wrong they would. -And they did. "'e result was constant

- -.- _
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concern and anxiety ab,,ut the tLchrical pranit cri. Will it work? CAr we We

R 'meet Iirst article? Can we win the Comletitive. flyoff? can we come in under

Ithe price ceiliny? "Work those value engineering prupuz.ais and engineer~ing

changes.."' They had to get healthy. In short, the incentive never had a

chance for significant cost reduction. Thu incentive had visibility at the

top, but lower down, the enginevrb and the production personnel did not even

"know the significanre of the contract types. After a while in the meetinig,

the), mouthed the words but they did not understand the implications. They

worked their own budcgets and schedules but the budgetsi -nid the elements

of the incentives never matched. By the time the contract was finally

Snegotiated, the targets had already been exceeded due to the work already

going on in-house. It is doubtful even if there had been an organizational

- entity, that the outcome would have been any dilferent. Events outside the

contract were the determining variables. Certainly, the companiy could have

1 been more aware of the incentive contract's status, and they could have had

an information system to provide timely and descriptive feedback. But external

Sand internal technical and ecn.omnic factors would still have dominated in

"the decision process.

""�Th qhe visits to the large organizations merely reinforced the above...

"% The dynamic nature of the change (confusion) influenced everything. But it

-- was to a lesser degree than for the smaller, less sophisticated companies.

SThe firms usually had adequate, if flawed, information systems that tracked

costs by work breakdown structure. The technical parameters were known to the

engineering staffs and program directors. The program manager was familiar with /

" "the contract and its structure. fie had helped negotiate it. In this context,

the contract.,bad visibility across the functional departments. But the

-'|J
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vi':ibility was hurizutital.

Given the concept of centralized management, it could be argued that

this was all that would or should have been required. A few people at the

top ccld have run the shew. Everybody did not need to know the details of

[ the incentive. All they had to do was meet their budgets for time or

technical milestones. It is not an argument that can be easily dismissed.

*H iow much visibility is really necessary? Cotolianies have their own agenda

for goal accomplishments. Individuals have their own. Can the governments

an outside organization. change these for whatever reason? There was not one

[ Fsingle example for a formal vertical implementation of the incentives, reported

to or observed during the pilnt study phase of the project. On the basis of ...

the pilot studies, one has to conclude that very little organizational

visibility existed. This was disconcerting since industry seemed to view

Svisibility as critical to the success of incentives.

INTERVIEWS AND WORKSHOPS

After several months it became obvious that either the examples of

I . incentive contract delegation did not exist or that the companies were-

unwilling to display them. In every workshop and in every NCIA talk, a request

was made for information concerninq same. On many occasions, there were often

gI oVe± fifteen contractors in the discussion groups representing the cream of the

crop of aerospace companies. The group was asked if they had actually worked

f the incentive. Did they delegate the aspects of the incentive horizontally

and vertically? Did it become an inteyral part of the management planning and

control system? There was general agreement that only a partial, if any,

I. organizational change was made to implement the parameters. An organization

was already in place to create, develop and build. A reward system for the

IZ
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emjpioyees was art inteyLa~l parit ot tilt Oiydliizdtion. It really Was not

* [ ~practical Lo inpWSe az second. Companijes had d Iasge number of progrdms.

They could not set up a different systein for each. If the program was

large- enough anid important enough to the compuny then it was considered.

It it made sense it was implemented. if it did not make sense then some adap-

I!tation wits made as appropriate. To an outsider. the incentive did not

5 ha11VC Vi~ibil1i ty ift Llw turasu uf tilt turrtI U~.WdI it thle lit cratUur. 'It was

the tail at the end of the doh. It wazs a consideration. but it was only

d minor influence. haere w(le fo r momte ipurtant pem problems

[ ~ ;L'Mfr1WkY STATL*:MLNTr ON IIY[OLIIESI S TWE:LVE

A general theme was developed. but there were inconsistencies.

practice what they preached. In the responses to the NCMA questionnaire, it is

happarent that delegation of the parameters is only a half-hearted affair.

Probably the large and important programs receive the most consideration.

It is not unlikely that the smaller programs are virtually ignored after the

negotiation. If the negotiation is successful then all the compiany has to

j mIdo is manage its budgets. If previous observations were vlid as to pany

:1 qoals, then this is what one would have expected. if the large firms are

~ 5 profit satisfiers, risk averse and dominated by technical considerations,

then they would be -mnanaged accordingly. Given the competitive environment

if perhaps the cost reduction goals are unfeasible. As noted in the original

guide of '62, the governmment's goal was to get a system that worked, to get

ii it on time, but not at the least cost. The function of the incentive was

to control cost overruns. Costs in the envelope of expectation were

acceptable. If that were the tack taken by a company there would not have

*i1•amnrifune hr (: frmt m~ra~ ubc,

°-."lr •|'•IV~hYSTAT:M'N ON-,OTISS W:



tbeen any need to hive an in-depth organizaLiondl implfunatiaon. The purpose

I would be to control costs to not exceed the limits imposed by the contracts.

I Yet in Question twelve there was unanimous support for the hypothesis.

Incentives hive to have organizational visibility to work. What are the

* I

I implications? One of the keys to motivated behavior is to link the rewards

".1 band the drives. Incentives have to be tailored to the lucds and wants of the

"particular contractor. it is not that contractors cannot be motivacts.

They are motivated to their owni goals. Problems octurs wh~en goals are imposed that

[ are Yjeonsistent with those already held. Companies make their own goals

visiblce to their organization. They implement it in a variety of ways. one

~j [ of the most popular is the technique of 5M80 or managinq by objectives. The

goals of the company are delegated and integrated into the fabric of the

organization. C eompanies have learned to manage by objectives. And they do.

Therefore, the key question is whether the government's goals and the

contractcr's goals are compatible. Another is whether a firm has to delegate

the incentive parameters th achieve its goals. At present most incentive

contracts receive very little special treatment.

.1€
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CPIF CONTRACTS AIRE FUNDAMENTALLY THE SAML AS CPFF.

n When a CPIF contract is inapptopriately structur'd it can take on the

characteristics of a CPFF. For example, if the tee pool was allocated fifty

percent to perfornance and twenty-five percent to schedule then the cost share

would be very shallow. If the variables were interdependent the effect would

be similar to a CH11. The contractor could spend as much as was necessary

to na-hieve the goals. As lonq as he delivered a produict that worked, he

w.juld jet the minimum fee. The originzki guide arid -uP.•ulquint guides recognized

this 1pussibiliLy. It w"a- Addres.ed u a~d.r a section oin malivv•:V intentional

SoverIulIs. Unlimited 'ost bhafing or simxil penalties wvre uP:d to prevent it.

The basic c]u.racterii.tic of the CI'F-' cuntr.Act was ti, t it. permitted the

[ contractor to spendas much as was necessary to achieve the desired results.

His fee amount was fixed, but as the costs exceeded target the percentage

decreased. This was not the case with a CPIF. Under the CPIF, the fee amount

went down to a prescribed minimum; then it remained fixed as with the CPFF.I\
Unless there are constraints imposed after the minimum is reached the contract

i-' iimilar to a CPI"I".

The purpose of this hypothesis wab to determine if industty considered

the CPUF like the CPFF. Since the guide used it to replace the CPFF, were

the expectations the same? After all it was to be used for development work.

What were reasonable expectations concerning final cost variations from

estimated targets?

I .
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v The reason C.'I"I CoNLractS were ust.d w,.; tiLat everyLaile recognized the

Sproblem of uncertain'ty. Nobody could dvfineQ what it wus th;it was to be

procured. Has that problem gone away? Are uncertaintie- any less today

I than twenty years ago? Or more? Has the product changed? IS the DOD still

buyiiig the sLlie thIngs with Lihe CPI. that it used to use the CPFF for? If

K the answer is yes, should our expectations concerning coat growth and overruns

I be any different? The question is important bectuse it can provide an

appropriate perspective for assessing whether CPIF contracts have worked

3- or not.

THE LITERATUIRE

It id o interestino to reflect on why cost incentives were to be applied

to development. Prior to the Sixties, most of the incentives had been

applied to the production contracts. Until about the mid-Fifties, most of

I. the research And development costs were written as a part of the end item

price. Ana the percentLage for research and development was rather modest.

b but iii the late Fifties research and development costs -skyrocketed as weapon

systems became more complex. The technological revolution and the expanded

knowledge base put more and more dreams into the realm cf reality. As the

I costs of research and development became a larger and largar percentage of

the end Item price, it finally made sense to break research and development

U costs out and to managje and contract for them separately.

I Prior to the isolation of these costs, and since they did not represent

a large percentage of the final costs, the management oi research and

development .as left to industry. but with the demise of the colossal

production programs of the Forties and Fifties and with the escalating costs

I of research and develbpment, it finally became necessary for DOD to qet more

a[
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deeply involved. Thu3, it was decided by LDU to cuntr,,ct for research and

L development separately. Initally the C'FF CokLil-JCt W"5 ubt.d, but its use

proved an embarrassment to 4ll. The program's cost far exceeded expectations.

The stage Was set for the incenaiVu. (7, 10, 12)

[ The original guide of 162 commented on the CPFF experience. The use

of thet CPFF contracts had tripled from 1951 to 1961. (13% to 39%) Profits

[ had sagged. Inefficiencies were gezierally recognized and quality issues

were common. Horror stories abounded. Scherer and Peck's Weapon Acquisition

book dramatized the problem for all to read. CPFF contracts were the villians.

There had to be a change. Overnight, Detense Secretary McNamara converted the

C111'l contracts to incentives. In '62 he set a DOI) go.,, to reduce the total

.back to its '51 level by years end. The Air Force through the Monterey

Conference, acted accordinZgly and quickly implemented the Secretary's demands.

I Tn a very short time span of about one year the following actions were taken:

3 I. In March of "(.2 the revised ASPR coverage of contiact types was

published. It stipulated the DOD's preference for fixed price

3 and incentive contracts. It limited the use of retroactive

pricing ana the CPFF contract.

2. The Air Force Systems Command published its owt. interim incentive

m guides on 2 July and I August of '%2. The fiijt covered cost,

schedule, and performance incentives. The latter covered the

value engineering incentives.

3. In August of '62 the DOD guide for incentive contracts was published.

4. Between 14 September and 25 October, 1800 Air Force personnel at

3 fourteen centers were indoctrinated through one day training

sessions in incentive contracts.I
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5. On 18 September, the Air Force published its revised guide for

hpricing (AF70-1-3). For the tirst time it included a section

on incentives. It was based primarily on the m:aterial in the

ASPR and DOD guide.

G(. The DOD cotitijcted with the Ohio Stdte Univel'v.iLy R-secach

'ounaidation tu conduct two d-ty iii-dvptla tr.iininr se-sions over a

six month period throuqhout the country. It was conducted primarily

for procurement personne].

I. it O idu..d, I it uitiah iidu--;t. y ,.AlIVILU, tLhdt LIth devuluitpii t of

utandardizvd perlorniance incenltive criteria were riot practical.

8. An ASI'R subcoatmittee was appointed to implement the value

-enjineerini provisions.

. .9. A standard F.'IS Clause was devel,,ped for inclusion in the ASPR.

10. The Air '•ture revised its A1l'1 Manuals. (12)

3 As a result, the Air Force Systems CotWaand usage of the CPFF contract

dropped from a high of b6% in FY 'G2 to 48.5% in FY '463. It was to drop

much more. (Newsletter 010, Final Report, USAF, AFSC Management Conference

[ U.S. Nav.yl Postgradu.ite School, Monterey, C.Alifornia, I may '63).

The 1958 Air Force Guide to Contract Types recognized incentives. But

it clearly required permission for use. It reminded its' reader that it could

not be used unless certain conditions were met. It first had to be determined

that such a contract was likely to be less costly than other types of contracts.

g And it had to be established, that it was improbable that the necessary

supplies and services could be obt.iined without the use of such a contract.

It 1i.tud eleven lImctouti to be coti:idcred In the contract selection. It is

i
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all illteresting list. 'IThe factors were:

1. The type 4rid complexity of the ituas.

2. The urgency of the requirement.

3. The period cf contract performance.

4. The length oi production.

S. The degree of competition.

S6. The difficulty of estimating costs.

7. The availability of comparative cost data.

H. The prior cx•:ricsu•:e of thc cunatr,actta.

9. The technicjl Cdpbility.

10. The iinan,±da respon±;ibility.

S11. The adxiainistrative costs to both jarties. (30)

At that time, OLhu Departincast u! Dulteh.C w.- Usilkj CMV conltracts

extensively. The assulmption had to be that the review ot this list led

logically to the use of the CVFF. Have the conditions chan-ned since that

time? Would the review of such a list today lead to a different decision?

If so, how have the perceptions changed? What has been learned? Or his a /

lot of rationalization taken place?

K As to its' appropriate usage, thu '62 guide-provided somte guidance.

i The CI'1I contract wa! to be us;ed if the cost urlcertaiajty vxceeded plus or

minus 25 of the target cost. The FPI was to be used if the cost variation

was in the range of 15 to 25%. (18) Another historical document from 161

is informative of the thinking of that time. NASA, in a guide to contract use,

Ssaid the place to use the CPIF was when the cost variation was plus or minus

15% (DOD was to say 25%). (31) The Army in a '61 guide to contract selection,

noted that incentives up to that time had been used by the Air Force for air

I
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frwwaun dod by the N.vy in ships but that they had nLot ,hu., widely used by

the iti"my. They thought that the disaJvantaq&yet. outweiyghed the advantages.

They recognized that incentives might encourage efficiLency. but the

I disadvantages were such as to probably preclude their usa. These were:

1. They raquired complicated accounting systems.

2. Theyincreased the cost of administration.

£ 3. It was difficult to establish sound targets, aid

4. They shifted the risk to the government.

5. They required experienced and honest contractors.

The Army decided not to use thea. In fact, they refusud to participate in

tht. early training sessions for their personnel. (32)

L As to usage, the 69 guide was informative. It recognized that he

.Appropriate jIlace tor the C'PFF and the CPAAF was where there was an in bility

to precise.ly define ad measure work objectively. (18)

Ano' •ur very important statement was added in the '69 draft version. It

is one rna• was often overlooked. it dealt with the meaning of overrun. •

It rea.u "The term overrun should never be officially used on incentive contracts

unless cost performance exceeds the range of incentive effectiveness. On

CPIF contracts it would be at the point where cost sharing or a negative fee

is achieved. On an FPI it would be at the ceiling price." ('69 DOD guide,

Draft Copy)

3 The guides from the beginning recognized the problem, of massive overrun.

The 162 guide written by Harbridge House, the '63 DOD guide, the '65 DOD-NASA

guide, the *67 NASA guide and the '69 DUD-NASA guides all had sections

ott protection against massive intentional overrun. The loop was never quite

closed, however. Somehow many missed the potential similarity.

I
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I\'cd1!JJi. ill flit: '65 stUdy whi lu ait the Navy 1'L)St'JV."'usit~u £chuul, gaUv(e

L -somne subtle hint.; Of the problems. Conitractors, lie rlotuU, had a disutility

for savings. (52) A C1PFF Lcontract or a CPIF daprpri.piately sL.* uctur ed could

I enicourage cost incurrence. Bradley and- Mccuistion also provided perspective,

althouqhh not. conu untiny directly onl the quvstioli. They iijLe.d thut the

| /

cost overruns. This would suggest a prethcence by UOLU fur cost type contracts

and protection. They noted that the contractor can actually negot iate a CPIF

that could have a greater potential for cost incurrence than a CPFF contract. (54)

l Iii the o69 130t -Allen study for NASA, there wat; A commenit on CPFF and

SlO litisVu contracts They found that incentives had improved the comlitunication

between the partie!. and they thought there had been av improvement in progrutm

definition. (56)

[ c John Cross, of the Institute of Defense Analysis, in a '66 reappraisal

of incentives found that cost incentives were uenerally not very effective.

I He thought one could do just as well by replacing the CPt C contracts with

CPIF and then by selecting the bidder with the lowest fee. He went on to

statelthat the opportunities for cost control in the short run are too

niebulous. (59) It was a vote in a sense for th e CPFF idea. The CPIF is

the CPFF dressed in difterent clothinng.

I Hill raised some practical issues. Contractors attempted to satisfy

thir ontrct Crosils, at the ne oLiALiof s table. They ws, risk averse and

profit satisfiers. And when a CPFF/incentive mixw was available, there was

t - .

atendenc thougtoe loump pson arid overheadrestsing the CPF contracts.wi

;I~ T a aecul o ns en9 coutrage ovoerr n on a s se orthe CUFF cont act . Th6C1)
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Lierhold, in his UCLA dissertation, studied and c ,arpred CPFF and incentive

contracts. fie recommended direct charge incentives and separate contracts

for overhead. On the CPFF he concluded that it was not a zero risk contract.

(65) As such it had similarities to the CPIF. In a similar and related

study, L.I in '67 studied profits in aerospace. San.ce the DOD had shifted

fro•an CI'I.T coiitracts to incentives, the fee levels should have gone up.

And the shift from cost to fixed price contracts should also have contributed

to hitihter returns. Actually profits went dowi frcs, 6.5 to 3.1 percent from

*(,I to '62, as reported by the renegotiation board. 1., CG4 the DOD formulated

Sa new protit policy. The LJ41 study was to measure its effect. The profits

Stor contract type for the years '58 through *63 were:

FP1R 8.4 , of sales, 9.2% of costs

SCPIF 6.7% of sales, 7.2% of costs

CPFF 5.7% of sales, 6.1% of costs

LII concluded that returns were lower than those of comwercial business due

Sto several factors. These were: the severity of the competition, the lower

profit goals, the higher degree of unpriced risks, the inadequate specifications,

I the buy-in, overcapacity, and the government bargaining position. On the

surtace there was not much difference between the firm lixed price and the

CPFF contracts. The profit levels on the CPIF and the CPFF were not very

g differvnt. There were other benefits of the cost type "ontracts. Cash

flow was a lot better due to the payments provision. (67)

Colonel Troy Jones in his Ohio State doctoral dissertation studied 53

weapon systems in the '63-'64 period. He came up with a long list oL

observations and conclusions. One particularly pertained to the CPFF-CPIF

I. -..
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r
-cw:'hu Wheatuz .&Iianiiated the diffe rcices that resulttd froli the

.,rticui I- ty•ps b! pz .duticts bci I p•ucure',, t:ere w.-s iu significent

Slfciezvilce in cuot outcomes ameoni the CI'FF, CPIF, or FPIF type contracts.

A!-c,, thcre was no ijiLifi'ant difference in change y L scupe between the

CPjýF unJ the Cl-I... but he did find a correlation betwteue overruns and

c c -an,. Ž. On the po!4itive side, there ,ppearyd to be mure discipline for

control of changes under the incentivc. (70)

* I.NJ. Fisher of Rand wrote widely on incentives. In a '69 study he

concluded that tile CPIF had improved several aspects of contracting.

Szm;,oo':ients over the CPFF environment ir.cluded:

1. Better cost information.

2. Better financial planning.

[ J. A jiteaL aw..,ics. ul CU:.ts.

4. A better attitude toward cost than undet the CPFF umbrella. (76)

In'69 Lt. Colonel Alvin Ferhman, attributed a two-billion dollar

Ssavings to the snifL from CPFF to incentiv~s. fle concluded that this had

resulted in higher profits for industry, CPFF contracts had been reduced

by 75%. (78) Jones and Pierre, in a masters thesis at the Air Force

Institute of Technology had a direct comment on the hypothesis of CPFF

and C1I'F being similar. They warned thzt without close administration there

was a dancyer that the CPIF could become a CPFF contract. (79) Williams,

Cummins and Carter, in '70, in their look at the effectiveness of incentives,

concluded that cost growth and average cost modificatiot, varies by contract

type. It increased froi:t [PI, to CPIF to ClFF. They recouiturided the

rIe-emphasis of incentives and a return to CPFF and FFP. (80)

"' • ," " •1- -" A. e ' ) ...
-.A..•; . ,.•.. , -
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I Parkerin 71ex..uiined recent. uutcutn(_- of iticunritv. lie follwe

up on some w'ork done earlier by Dave belden. who was also from the Air

I Force Institute of Technology. He studied cost growth, profit, incentive

"combinations and extra-contractual factors. He found no relationship

between contract type and changes. but he did find differences in overruns.

CPIF contracts had substantially larger overruns than FPl or CPFF contracts.

" Research and development averaged greater overruns than production contracts.

(82)

"[i ilHunt came out for the CPFF over the mechanistic: type isicentive contracts

(CPIF or Pll!). In one of several studies, this one with Rubin and Perry,

lhe discouraged the continued use of inflexible, mechanistic FPI and CPIF

contracts. tie made ma.ny observations and recommendations. Many of them have
"~* [Lbc:i quoted in other pdits of this docoment. On the subject at hand, he

";" liked the CPAF and the CPFF contracts because they permitted the parties to

"woirk the system. He )isted several criteria.

Contracts should:

" 1. Enccurage active management.

2. be reward based.

3. Focus on the problems of the procurement and flat on the contract

I, structure.

." 1 4. Encourage and facilitate the sharing of inforsition.

S. Convey high levels of expectation consistent with the buyers

preferences.

f. Leave the tactical decisions to the company.

Apparently he thought the CPFF and the CPAF met those criteria better than

the CPIF or the VPI.'. (85)
.'I I
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"" uixon in a '73 p.aper felt that thu: risk was wosit probably associated

with the. commodity group and/or industzy. The conatct type should be

3 tailored to the industry or commodity as appropriate. 1I1 found that the

cost savings appearLd to be fallacicus. lie divided tile iuicentive effect

into two parts; one foi efficiency and one for biased c:;ti.riates. He fuund

"little incentive effect. In this context, he sug~ested that the targets of

the incentive were inflated compared to the CPFV. (89) Launer in '74 studied

cost growth under cost type incentives, lie found that there appeared to

be a bui•t-in twenty percent cost growth base f£r all CPIF contracts. (92)

[C.ouch, an ecunomics professor at the University of California, made

"some macro observatiuns in a '78 paper. fie observed that the Sixties were

probably characterized by unreilistically high targets which resulted in

underrL'zls. But the Seventies were just the opjixsite, the targets were too

optimistic, this had resulted in overruns. The problem was faulty targets.

.3 (19t) David Baron, another professor from Northwestern analyzed the impact

of the bidding process on the incentive. Among other conclusions was one

that compared the incentive to the CPFF. tie found that as the share rate

was increased the pri'-es would increase to retlect the increased risk. The

not effect could be that the result might not be .any better for the buyer

"than a CPFF. (136)

Professor Scherer, in a '64 palpacr, fu ror tLh' 306 contracts studied,

Sthat 65% had underruns. Why? He reasoned that if they -ad wanted to

maximize profits they would have negotiated a fixed price contract. (74)

One of the few studies to study contractors behavior when forced to

I 3 shift from CPFF to CPIF contracts was done by Robertsand Short. The

/
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cuncAubluris were:

1. There was increasedattention f•r control.

2. There-was increased relative payoff for skillful negotiation

rather than technical performance.

* [ 3. There was increased management involvement.

4. There was stalling to let time reduce the uncerttainties..

A 5. There were higher targets. (141)

John McCall of Rand in an early paper theorized on the impact of

firm efficiency on bids. Efficient firms, he reasoned, would be.driven to

s uhuit higher than actual tarqut costs. Just the opposite would happen for
J

inerficient ones. They would be driven tosubmit bids lower than anticipated.

! I.(143) CPP, contractos. assu.,,nir, that they weie inefficient due to-the

(CI'1 evnviollct•nlt wokil'l.'; a rule, ttuieforc, 6utLi.it lcpwer bids.

Finally McKean, in a very interesting article, evaluated the nature of

II the impact of the CPFF contract on government and industry behavior. He

argued that both the government and the contractor were forced to accept

hiqh risk. Therefore the CPFF was needed. With uncertainty plus size, the

risks escalated. The CPFF cotiLract allowed the governmeent and the Contractor

to defend a wide range of necessary behaviors. With the CPFF, the joint

interests of the party biased the cost estimates downward. (144) For CPFF

cositracts, therefore, overruns would appear to be greater than for the

Iincentive.

In uununarizinq the literature, thL, CI'FF contract seemed to have its

proi)pnetis and a function to fulfill. Usie wonders what would have happened

Sif DOD now had some 65% of its procurements on CPVFI". Would the improved

tii
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"-manlaqemerkt techji!(utl; that havo ctuglie into bcinqe zZe-.uItt in i diffeLent.

experience for the CPI.k'? It is hard to accept that s contractor, it given

"a blank check, would not be tempted into exploitation. Can the reduced

I percentage of fee associated with the overrun in cost be an adequate

deterent to cost growth and cost overrun? Hardly. Even the steep shares

of the incentives were ineffective. If the utility for cost incurrence is

a:; high as it appears, theni the CPFF contract might be too tempting. The

CI'F" does have a place but it probably is not for larqe scale complex.

"lircijr.ls if cost disciplinie is important. On the other hand. if the goal

.is to get somethin soon, the route might be to let a competent contractor

"have at it" with minimum guidance and control under a CPFF contract.

TilE NCMA QUESTIONNAIRES

"Question thirt"en tromJ Part Two read: "%11IF contracts are fundamentally

the same as CPFF contracts." Zero was agree and nine was disagree. The

results were:

Value % Response

Agree 0 -10 . .

1 5

12 12

3 
9

". 4

6 4

7 13

Ds.e 8 21.•Disagree 9 21

- - - .,- / -...
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The top three, from !;even to nine. accounted for forty-five percent. The

bottom, thtee-accounted fur twenty-seven percent. When• the top, and bottom four

fgqures are used thQ scores were forty-nine for the disagree and thirty-one

for the agree. When the center is used the responses are 55% for agree and

[45% for disagree. On the basis of the results, the hyputhesis would have to

be modified. There is strong sentinment that the CPIF contract is different.

From the literature, it appears that if the hypothesis were to have

read that under certain circumstances the CPIF could be like a CPFF the response

I would have favored the agree position. What then does the data suggest? It

Sinfers that the CPIF can be like the CPF'. After all about 45% of the respondents

said it wis like the CPFV. Even if only twenty percent of the CPIF contracts

ended up like a CPFF it should be a cause for alarm. It could suggest that

the uovursunent is using thLe CPIF but wants a CPFF situation.

Since CPFF contracts are unpopular, the structure of the CPIF could be

3 manipulated to make the contract type meet the policy standards. This is

the old numbers game gambit. If the boss wants half of his contracts to be

3 .FPI then that is what he gets. But the reality might be quite different. He

could be getting M contracts with price cuilings at one-hundred and forty

I five percent.

I What are the possibilities for making a CPIF a CPFF?

1. A CPFF shoul. be used. Since it is hot favorably viewed a CPIF

I is used. Bu, it is written to provide about the same protection

as a CPIF.

S2. A multiple incentive is written with a high portion of the fee pool

Sdevoted to performance and schedule. There is not unlimited cost

sharing. There is a relatively high minimum fee. The result is a CPFF.I

-/ o
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3. A CI'IF is writte~n with an eoriUuIously InflajtCd ta, yet cost And flat

share on overrun. The piotectiou would be similar to a CPF.

4. A CPI" is written with an inflated target fee, a high minimum ard

a distorted cost variation on the overrun, side. The effect would

i[ be to convert a CPIF into a CPFF situation.

P These examples were gathered from the case studies and woikshops.

INTERVIEWS AND WORKSHOPS

-'The attitudes va.•ed somewhat by service. The use of the CPFF and CPIF

"varied. Historically, the Army was the last to use incenatives. And the Navy

has shifted to increased use of the award tee. So.did NASA. The following

sunmarized the contract usage for FY '81.
Cost Type Air Force Army N

CPVF 4.0% 11. 5% 16.4%

CPIF 9.2% 9.5% 10.1%

Award Fee 1.7% 2.7t 7.6%

Fixed Price Type

Frl 17.0% 13.2% 20.3%

FFFP 52.9% 49.2% 41.4%

As the data suggests, the seivices have different philosophies on contract

usagv. The Navy usied the CPFF contract mote than the Army or the Air Force.

In fact, the Navy used it four times as much as the Air Force. The Navy was

second in usage, and the Air Force was third. The thrue services had about

the same usage of the CPIF (nine to ten percent). The difterences in the FPI

are striking. The Navy used it the most. (20.3%) This was followed by the

L Air Force with (17%) and the Army with (13.2%). The use of the award fee

V . 1.-
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Contract differed substantially. The Navy was the big user at 7. 6 %; the Army

was second at 2.7% and the Air Force was last at 1.7%. Part of these differences

1 can be explained by the different product mix that the services acquire. But

a key factor probably is the different attitudes toward the contracts.

"Contract usage chan•es from year to year. It also seems to exhibit cycles.

The usage of one contract will swing up for several years and then reverse.

* iLooking at time period from '71 to date, for 000 totals, the following trends

I[ were noted:

1. The fixed price has ranged from about 39% to its recent high of

Saaboubt 48%. The recent trend has been a gradual climb since '78.

The fixed price incentives started out at 26% in '71, dipped slowly

to 19% in '73, rose in 174 tu 21%, dropped again slightly to 17%

in '76, rose again to about 20% in '78 and has declined since that

time to Lhe FY 181 figure of 13.2%. It currently is at its ten

year low.

2. The CPFF contract has ranged from 9% to 13.7%. It has been

reasonably steady in the ten to twelve percent range. The nine

percent is a ten year low. The CPIF ranged from 7.6% to 11.5%.

From '171 to '74 it was about ten percent. It fluctuated dlightly

from '75 to '77 ending at 11.4%. Since that time there has been

a gradual and consistent decline to the current 7.6%.

The Army and the Navy are more relaxed about the use of the CPFF than the

S1 Air Force. The Air Force in recent years has dramatically reinforced fixed

price type procurements under the "slay" initiativus. This encouraged the

I use ot FPI usage for CPIF situatiol&s. On the other hand. the Army was

L
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reluctlant from the begl...ing to use irncuvitivc contdcts. Tht.y have been

[much more cautious in thle-ir application. Since Z!,e t.urly Seventies, however,

they have used them increasingly. In the opinion of industry, CPI add FFP &re.

being used where cost type contracts should be used. They think that more y

( CIFF contracts might be appropriate. The procurement methodology has improved

since the horror days of the late Fifties. Perhaps through program definition

and clearer goals the CPFF could be more widely used. Finally, there was

F general agreement that CPFF contracts had problems of abuse.

SUMMAARY COMMENTS ON HYPOTHESIS THIRTEEN.

Cost plus fixed fee contracts were condemned in the late Fifties as the

cause of the massive overruns. Overnight the DOD teduced their extensive use.

SThe usage had snowballed from thirteen percent to thirty-nine percent between

1951 and 1961. Then it tumbled from thirty-nine to twelve percent by '64.

Individual services even had much higher usages. Did the DOD replace it with

a contract that could be essentially the same arrangement on cost incurrence?
I.

The Air Force, for examnple, has gone from 65% in r'Y 162 to the current 1981

* total of 4%. That is a most dramatic change. Only slightly over nine percent

were on CPIF in FY '81. So for the Air Force it would be difficult to make

an argumunt thAt the CPFF has been replaced by the CPIF. For DOD only 22.3

percent of its award3 were on cost type contracts in FY '8l. The Navy had

thirty-four percent, the Army had about twenty..eight percent and the Air

Force had -Iout fourteen percent.

Csearly the CPFF contracts were replaced by shifting to incentives and

the fixed price contract.

What Jus been 14arned? The following is offered.

", . , . . . N - ' .: ,
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* [ 1. The literature was reasonably cunsistent that CVIk' contracts had

not significantly increased efficiency. They did, howcver, result

S[.in improved comnunication, improved program definition and more

concerned attitudes toward costs.

I [ 2. CPFF contractors were likely to submit high tarqges. CPIF

contractors were likely to do the opposite. The results, therefore,

had to be judged accordingly.

j 3. Contractors often have a disutility fur cost savings. They tend to

expend dollars. CPFF contracts encourage this propensity.

4. Contractors are risk averse. Cost contracts provide protection.

Protection might make contractors lazy and inefticient.

5. Cost contracts permit contractors to shift overhead and personnel

[ charges among contracts.

6. Cost contracts encourage buy-ins.

7. Unless carefully administered, a CPIF can become a CPFF contract.

8. Changes in scope seem to be the same for CPIF and CPFF contracts. (70)

9. The services' attitudes toward contract use varies substantially. The

Air Force usage was 4% 8 the- Navy 16.4%, and the Army 1:,St-for CPFF

contracts in FY '81. Their use of CPIF was about the same at about 10%.

10. On the qvestionnaire, the results were that many CPIF's are like CPFF.

In the interviews, the results were that abuses of cost contracts

I were recognized. But a ?roper use of the CPFF exists.- Unless admin-

ir-terLud it can and does lead to ineLficiencies. bottom line: Cost

type incentive contracts can be like CI'FF but they nec, d not. And

there are situations of high uncertainty where they are appropriate.

L
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HYPOTHESIS FOURTEEN

COST TYPE CONrRACTS RESULT IN INEFFICIENT HIGH COST PRODUCERS.

""' One of the major concerns of Karl Vinson in his rampage against the

defense industry was their alleged inefficiency. He put the blame squarely

"on the shoulders of the cost type contracts. Not only the CPFF contract

i [ came under his wrath, the cost plus an incentive fee was also viewed as a

"" giveaway. All cost type contract lead to inefficiency and waste. He fought

- the good fight for decades. He was one of several members of Congress who

continually ridiculed and condemned the Department of Defense acquisition

programs.

THE LITERATURE

"The criticisms had been voiced since the Civil War. But the voices

reached a clamor for reform only after the experience of cost plus a

r percentage of cost in the Second World War. Accusations were rampant that

I companies had taken advantage of the war time situations to reap high fortunes.

Even industry had voiced concerns.
4o

' One of the major issues at the '62 Monterey Conference was whether the

CPFF contracts had fostered a lethargic unfit industry. Did DOD spoil its

child by too easy an access to dollars? The general consensus was that

"there was some truth In the statement. At that time both Allen, of Boeing
Ic

and Pratt, of Pratt and Whitney, spoke of the insidious nature of cost

cottracts. They thought that they made companies fat and lazy. Neither

company would accept them. They wanted a fixed price environment. -(Minutes,
Af

Monterey Conference, AFSC, June '62.)

There were other points of view. For example, Richard Tybout, of

tbi,. University of Michigan thought the CPFF was "the administrative contract

• . .C 4.. .. /. ." ...
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r
par excellence." "For the market mechariism it substrtutee the admxinistrative

I mechanism. For the profit share of private entrepreneurs, it substituted

the fixed fee, a payment in lieu of profits foreyor•e, -,na for the independent

privaLe business unit, it substituted a hierazchi.l structure of an organization

composed of an agency and its contractors." Weidenbaurn agreed with Tybout

and quoted him on the point. (Murray L. Weidenbaum, Working Paper, Washington

Univ., '66 3 656 6531).

Wcideribaum, the recent chairmarn of President Reagan's ecortomic advisors
f

wrote several articles on defense economics in the Sixties. In one of these

h•e considered the problems that the aerospace fir n! had in diversifying into

the private sectoz. Part of the problem he concluded was their cost plus

[ environment. He noted several weaknesses. Among them was "their lack of

matketing capability and their inability to produce large numbers of items

of low unit price." Part of the problem he thou-jht was the lack of emphasis

on low price in the aerospace market. The market rewarded technical

cosr11teflkc first arid Iorumo.;t. Price often cunme a ptor third. (37, 45)

Hill pictured aerospace contractors as risk averters and profit

satisfiers. Thqy placed great emphasis on meeting and surpassing performance

and schedule goals. -When a CPFF contract mix was available they would

readily trade -off personnel and overhead costs onto the CP'F. (61)

Redden in '65, while at the Naval Postgraduate School, studied the use

Sof incentives for aircraft. In it he made certain relev.-nt findings on the

CPFF contract versus the incentive. Contractors, he thought, had a low

Sutility for savings. They spent to enhance performance. (52) In that same

year. Bradley and McCuistion found that the uncertainties of overrun exceeded the

L
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possibilities for undcrrun. The con•tractor was not imtivated to efficient

oj'eratiun. (54) It this were true for the CI1IF, what must it have been for

- .... the CPU'F?

"Booz -Allen studied NASA's incentive contracts and published their findings'

in 65. They found that much of the improvement from incentives was attributable

to the improved program definition. Again there was a suggestioa that the

management of the CPFF was rather loose. (56) Cross, in a '66 study done for

"the Institute of Defense Analysis, found that incentives had not increased

contractor efficiency commensurate with the benefits paid. He concluded that

cost incentives were not very efficient. Performance incentives did have

merit and reduced the risk. Cross seemed to say that if the contractors

were inefficient under CPFF contracts, they rejmained so under the CPIF contract. (59)

"Masrvin Berhold. in his doctoral di.sertatinn at JCJ.A. made an analysis of

incentives. He attempted to apply an analytical decision framework to the

problems of contractor .otivation. One of his conclusions is applicable.

He recommended that CPFF contracts not be considered zero risk contracts.

Given the goals of the corporation a lot was at stake. (65) LIx studied DOD

profits by contract types in '67. They compared profits in the '58 to '66

period. The returns did not seem to reflect the increased risks associated

with the use of the incentive. The return on costs for the CPFF was 6.1%. For

the CPIF it was 7.2%. The inference is that the companies were not able to

I significantly reduce costs through increased efficiencies on the incentives.

L Or they chose not to do so due to their low utility for savings. LII c.ited

a long list of problems supplied by industry. (67)

L



Coloiiel Tsoy Julies touche. on the efficiency pzoblen,. fi evaluated the

USAJA-' •xp'erience with inc ives in the early Sixties. Getsurally he found

that there was little ev. •.•ce to show that incentives had been successful

Iin preventitiq cobt growth. if adjustinents were made for p~roduct categories,

thele wease no ditterences in Cost ')ULcimes a,,,oii the CPlI", CPIF and FPI.

Oil the e'ficit.licy queutiori he foulud th.at tau incuntiý, h..d resulted in a

better disipline on oth the yovvriament aid industry sides. (70) LMI in

",another look at the problem concluded similarily in *6A. Cost incentives

,i did not work. Perforin,&ii..e arid schedule oiie,; might, bWit the requilemnents,

deter.mination and progrim definition was more complete arid thorough. And

"the structures helped communicate the government's goals to industry. They

"sug•jested an ij~piuvveiaejit in adisauausaet all around. (74)

Fisher of Rand. in his several studies, focused on the efficiency aspect.

"fe. doubte, that the (Cir 1;id ianmrovu•d muchh cover the CI'".1" lie felt that the

appi-draices of cost control were due to either inflated targets or changes.

g But incentives had advantages. They had resulted in better cost information.

And they probably made the government and industry more cost conscious. He

thus suggested that tne problem of lack of interest in costs was a problem

uider the CVFF. (76) In another study done in '69, he concluded that the

underruns observed could not be attributed to increascd efficiency. (76)

On a different tack, Ferthmasi in an Air University study, concludcd that
4-

"incentives had prodced sublstantidl savijgs. They were a result of tha shiftm
from CPFf" to incentives. (78) Julius Jon:b. i.nd Russell Pierre, in 4 masters

." tthesis at the Air Force Institute of Technology. agreed ar&d endorsed the

Incetitive contract. They said it worked. They were unable to verify inflated

' targets as the reason for the, prior underruns. (79) They inferred that the
.4o
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[CPFF environment had been characterized by wastefulness and inefticiency.

The changes made in the period since '62 had helped change this.

"Williams, Cummins, and Cazter disagreed in a U.S. Army Procurement

Research Office study of '70. Incentive provisions had very little impact

I on co-:. overruns. They felt one should return to the CPFF contract. The

improvements were duee to the better planning, organization and control.

Thcse should be retained and used with the CPFF and the FFP. (80)

Parker of the Navy added a new observation in a study in '71. He said

"that there was no evidence that contractors had gotten well through changes.

"I's And CPIF contracts averaged larger overruns than CPFF contracts. (82) Also

in '71, Air Force Captain Jerry Trimble did not find any increased efficiency

in the use of incentive contracts in the contractors' utilization of their

-. [ labor or capital. The profits of the contractors did not show any improvement

of efficiency over the CPFF contract. (84)

Hunt in several papers suqgested that mechanistic contracts inherently-

should not be more efficient than more flexible arrangements. He argued a

Svery thoro.gh case for the CPAF type contract. The CPFF was recommended over

• [ the traditional CPIF and FPI contract. (85. 11')

"Dixon. in a Naval Postgraduate study, agreed. There was no evidence to

support the contention .of increased efficiency through the use of the incentive

conatract. The problem, he concluded, was the nature and extent of the risk

inherent in the programs being procuzed. (89)

William Hill and Peter Shepard. two Lieutenants of the Navy, researched

L the effectiveness of incentives as motivators. In a paper done in 173 at the

*.,,val Postgraduate Srhool, they concluded th.at all contrict.- were alike to
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contractors. And since the contract type was not the determining factor,

other aspects must dominate. (90)

- Mundhenk made a vital point in a '74 study. He looked at several programs

to determine what was right an6 what was wrong among procurement methods.

[ lie concluded that the contract must be tailored to the situation. (91)

Ehnert and Kaiser in '76 agreed. The contract did not affect contractor

I! performance. While Captains at the Air Force Institute of Technology, they

"':f- studied civil enginL-.tring service contracts. Theytquestiored whether the

increased use of incentives was appropriate for aervice contracts. (95)

r! What seewed to be the problem? Why didn't thý contract type make a

difference? Perhaps the contractora basic motivations were the key: This

was Phillip Oppendahl's conclusion in a '77 study. Commander Oppendahl.

Swhile at the Defense Management College did a very interesting study of

contractor motivation. He concluded that the drivts of the contractors do

not often match those imposed in the contracts. Contractors want to incur

costs to grow and to become technically dominant. (95) They might attempt
.~. -

to do so in spite of or because of the contract type.

S[ Lynch and Pat i in '77 provided a possible key to the efficiency problem.

In a Sclool of Loyistics study, they noted that the answer was to place

incentives on overhead and direct costs. Indirect costs and subcontracted

costs together averaged fifty four percent. (97) Another possible answer

was given by Crouch, a professor of economics at the University of California

1in a short '78 paper, lie, like Fisher and McKean befora his in the Sixties,

said the problem with incentives was the inability to accurately estimate

L target cost. He suygested going out on bids for estimating. (98)

.4



Another interestingj paper was th.jt of MvcCall in '64. He hypothesized

that ii competitive procurements firmti are driven to subnit higher than actual

costs. .Inefficient firms do the opposite. They suksnit lower than anticipated

[conltract costs. (144) Thvrefore, overruns are illustrative of. inef f icienit firms.

. A final paper fromn the literature is that of Oliver Williams of Rand,

",~ A written in 165. Hie provided an interes'ing clue to the mystery of the seeming

insensitivity of contractors to contract type. It was their level of adaptive

response. They could adjust and adapt and absorb through a wide range of

techniques. (145) Presumably he meant that the contractor could shift costs

amotiq contracts, inflate targets and negotiate protective contract structures

to negate the risk aspects of the particular contract situation.

A related aspect of the problem of efficiency is cost growth. The

problems of cost growth are intimately linked to the effectiveness of the

incentive. If there had been substantial cost growth, how did it impact on the

contract structure? Were incentives successful in eliminating cost growth?

. IN FY 71 through '81 data suggest the answer is no. Interim and final costs

of programs consistently dwarf the original estimates. This is because

"optimism abounds in the earlier stages of the programs; mutual buy-ins occur;

"*: 3 industry invests in technology for follow-ons; and more items are bought.

L
At a recent Army conference in July '82 the cost growth problem was addressed.

% , It is appropriate to end this section with some of its conclusions. The paper,

*Cost Djscipline Report" highlighted the following:

1. Cost growth was not the primary problem.

°L 2. Program instability was the fundamental problem.

1 3. The highly competitive defense industry contributed.
t.

*Ik
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- 4. Itiflation was a second-order effect of the fundamental problem.

(Cost Discipline Report, American Defense Preparedness Association, Chicago,

. IL. July '82: Published by Advanced Technology. 'McLean. VA).

THE NCMA QUESTIONNAIRE

"'. The relationship of cost contracts to efficiency is complex. One has to

consider the company's goals before one can assess its efficiency. An outsider

"imposing the trdditiondl commercial sector's goals can easily be misled. What

art. the goals of the aerosjpdce cumplany? How does this conpany, for example,

act in negotiation? Is the contract type the detwrminiitaý variable in, the

contrictor's behavior? In short, what makes the comp|any tick?

For example, it might well be that the company is achieving its goals

I very nicely by incurring costs to invest in technology. It might be the

most economically sound decision that the company could make based on its

options. An outsider might conclude that the firm was inefficient. An he

might conclude that the contract did not work. The NCKA questionnaire was

"designed to address this issue. The questions attempted to relate goals

and behavior to contract type.

Questions seven through twelve are applicable. Questions seventeen to

twenty-one also had a direct bearing. Questions twenty-four through twenty-

eight, and questions thirty-three and thirty-four added perspective. In

Part Two, most all of the questions had some bearing, but question fourteen

was Lhe most applicable.

Summarizing from the earlier hypothesis on the questions noted above,

¶ I the following is offered. Contractors, particularly tne larger ones, areiL
risk averse and profit tatisfiers. They have a low utility for cost savings. /

Iii
__ I.* 1/
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They zt.adily slip cost and schedule to achieve tcchnical goals. Their major

motivators include technical achievement, long run satisfactory profits, prestige,

"market dominance, development for conuntrcial products, follow-on business and

power. Apparently, their goals can be most easily met by high technical

achievement. They attempt to minimize their risks at the negotiation table.

"They ass~utte that chdnyes will provide an opportunity for the readjustment of

price. Buying-in is practiced where necessary and logical. Short run cost

r" savings are difficult to actieve. The emphasis is usually on protection. Oan

* the overrun side of the target. The contractors already have management and

control systems in place. But these are not modified to any great extent for

a particular contract. . Large important programs might be the exception. Extra-

contractual factors dominate the thinking and time of management. The

unknown-unknowns create an atmosphere of uncertainty. Change is a constant

companion.

Question fourteen read: "Cost contracts result in inefficient high

cost producers." Zero was agree and nine was disagree. The results were:

Velue % Response -

Agree -0 9

I S -- '

r2 9

3 11

S4 9

58

j6 5

b 1
"%C

// /



rThere was strotig disagreerient witi, this propositiun. but it was not all one

sided. The seven to nine disagree readings totaled foray-four percent. It

was twice as high as the zero to two which totaled twenty-three percent.

There were thirty-four percent at the zero to three level (agree).

The results were somewhat surprising. The literature all the way back

to World War II is replete with condumnation of cost contracts. The cases

of abuse in the General Accounting Office reports and the Congressional

Hllearings attested that cost contracts led to inefficient contractors.

Apparently there are large segments of contractors that disagreed. Could it

vary by product or size? The following explored this possibility.
ALL AIR FRAIE ELECTRONICS PROPULSION MUNITIONS

% # % # # #
0 9 44 11 6 7 13 9 4 8 2

1 5 24 7 4 4 6 5 2 0 0

2 9 57 8 4 8 13 7 3 15 4

3 11 41 1 6 13 23 11 5 4 1

4 8 32 3 2 $ 9 7 3 12 3

5 7 26 13 7 a 14 16 7 7 2

S6 5 21 2 5 4 7 "9 4 4 1

7 11 60 11 6 14 25 6 3 8 2

8 15 51 10 5 15 26 18 8 23 6

9 lb 97 16 9 19 33 12 5 19 5

The munitions group evidenced stronger disagreement than the others. They

scozed over fifty percent at the seven, eight, and nine level. There was

particularly strong attitudes at the eight and nine level which totaled forty-

"two percent. The average of the group at thdt level w&s thirty-three percent.

-. . I



Air Frame was the lowest at twenty-six purcerit. A number of interesting

questions can be raised. For example, if muridLions are procured primarily.

by the Army through the CPFF contract, how would that bi.s the responses?

Similarly, if the air frames Were produced by the Air Force primarily through

[FPI contracts, how would that bias the responses? Traditionally, munitions

have been the domain of the Army. Air frames have been handled by the Air

Force. To what extent did these elationships influence the perception of

tile C},FF contract and its impact oil efficienicy?

What can be conclided from the questionnaire data? The hypothesis, on

r this basis alone would have to be rejected. The munitions, the propulsion,

and the electronic groups all had strong support at the disagree positions.

[ The air frame data was rather evenly spread and indicated a mix of opinions.

But the problem is there. And it exists widely enough to be a concern to

Smany. Perhaps the disciplines impoted over the last twenty years, plus the

typical. contract mix precludes the cost mentality from existing as it did in

the post World War II era.

INTERVIEWS AND WORKSHOPS

Many of the questions noted above lent themselves to workshop discussion.

SAnd these kinds of questions came up all the time. The key question was

whether cost contracts resulte4 in inefficient Contractors. If the question

had been, did CPFF contracts lead to cost inefficiency, the answer in all

probability would have been unanimously yes. but CPIF contracts clouded the

issue. There was no agreement that CP1F contracts, if pioperly structured,

I resulted in inefficient producers. CI']F contracts can lead to inefficiency.

but if they do it is because the contract was not proitrly structured or

I omnnistered. Or it wau befause (i extra-contr:Actual intluences. Several

L.
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.. I points and questions camne up often enough to be noted. These were as

follows:

S1. Should the concept of cost efficiency be applied to the development

of weapon systems? In this context, under what conditions does

creativity flourish?

i 2. Can economic criteria be applied to an essentially non-economic

endeavor?

"J. The CPFF coitract arluI the CPII" cnrtracts ci,, both be used for a

mutual buy-in.

"4.* The attitude toward profits has reduced the contractors utility for

savings; conversely, it has increased the utility (propensity)

to incur costs.

5. Contractors probably cannot exocute cost reductions in the short run.

This is due to the nature of the business. (See Hypotheses Two

and Three) As a result the apparent overruns Eay not be due to

inefficiency. It might well be due to uncertainty and its results.

Change has the greatest impact on estimated costs. Competition

also adds fuel to the fire. And the government-industry partnership

"and its ramifications plays a role.

6. The nature of the product affects efficiency. Advancing technology

assures rapid obsolescesice. before the product is ready for

production and use it is obsolete. The life cycles are getting

"I shorter and shorter. Long production.runs are a thing of antiquity.

There is never a chance to obtain learning to effect efficiency.

We are constantly involved in a hand made )ob shop type operation.

IL
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7. The'market pl.icu does not unicourayu or rewajrd e:liciuncy. It

rewards technical excellence, the ability to mariage complex systems,

and the capacity to handle emergency requirements. A company has

to have on hand, however inefficient it might be, the manpower and

the tools to bid and execute technically and financially staggeringly

risky undertakings in aerospace. It does not lend itself to the

applications of Frederic W. Taylor's "one best way". Companies

pith minimum staffs, minimum capacity, minimum facilities and the

Minimum capacity to react do not get contracts.

SUMMARy STATEMENT ON hIYPOM'uESIS FOURTEEN

History and the literature found the party guilty as charged. A cost

type atmouphere such as cost plus a percentage of cost led to abuses and

I lethargicl high cost producers. And the CPIF contract apparently has not

solved the problem. Most of the studies concluded that there was not any

evidence of increased efficiency due to the employment of the cost incentive

contract.1 But there were some positive results. Other aspects of the

procurement process have improved. Increased attention to costs and to program

[ definition and an improved communication among the contracting parties have

resulted. What about the overruns? What about cost growth? Had incentives

helped cure the disease that Scherer and Peck highlighted in their '62 book

on wealons acquisitions? They had alleged overruns averaging between

70 and 700 percent.

Is the above conuistent with the data for Hypothesis Fourteen? The

literature concluded that the incentive contract did not necessarily result

in increased efficiency. It did result in improved cost consciousness and

L

i ./. -.. / .
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proyr..m management. Improvements were noted in conanunication and program

[ definition. The procurement environment of the DAR has upgraded contractor

ma~nagement and the government's ability to plan, develop an'd deliver cceiplex

systems!.

\ (The NCMA questionnaire data posed some interesting questioxis. Apparently,

i ndustry is mixed on the issue. The question however might have baen mis-

leading. It probably should have specified the CPFF contract. From the

question it was not clear if it was about cost incentives and/or CPFF contracts.

In 42ithe(r event, a good segjment agreed on it leadin~g to inefficiency. but

[there was strong sentiment that cost contracts, in and of themselves, do

not have to lead to inefficient producers.

The pilot studies and the workshops permitted exploration of this
possible dichotomy. And the results were strongly that CPFF type contracts can

Iand often do lead to lazy, cost careless, lethargic organizations. The

general consensus was that cost contracts lead to loss of discipline.

Overall the conclusion was that cost contracts can and usually do lead
to inefficieliL produ6:es. It does not have to leae; to low quality or late

schedules. Therein lies part of the problem. High quality producers -might.-

* I Iit be cost efficient in the research and development sphere. Cost type

conitracts prubably leid ito a careless attitude toward costs. But they might

* also provide the flexibility necessary to adjust to the unrelenting demands

of uncertainty. And for the areas of high risk they might bL the necessary
price for the solutiorn of technical problems and the assurance of high -I quality and reliability.



PILOT STUDY



INTRODUCTION

from the literature search une woul4 have to conclude that there is

someching wrag with the very fundoeental Assumptions on incentive contracts.

The voices of past researchers can be heard echoing the phrase "Isn'c anybody

out there listening?" The literature raised very serious questions concerning

the basic assumptions on which the Incentive contraet philosophy was origiaally

constructed. Of all the doctlments reviewed the author can recall only one or

two brave souls that gave Incentives a full endorsement on their achievements

to datle.

But are they right? Are incentives ineffective? Or are they misapplied

or poorly constructed? To properly judge their relative merit it is necessary.

to clearly understand their original intent. A criteria must be established.

Aecordfisg 'to the literature their intent was to contcol. costs, and to get a

product chat worked on time. The purpose was to "harness the profit motive"

to motivate contractors to do a better job of managv..uent. Presumably the

targets of the incentives would be used by the companies to provide carrots,

to ,,jIr people. The Incentives were to be used to build motivation for the

team. Thus a key element in assessing inc ntives is how they are used by

conmpanies In t,,e management of the programs

This is precLiely the focus of this pa t of the research project. How

do companies utilize the incentive? What im act does it have on corporate

behavior? To find out, the author decided t go into the companies and to

observe their behavior. Toward chat end, sev ral firms were studied at length:

of these, one company permitted an exhauscive evaluatiunt. This sample was

enl.irged through conp-iny workshops spotsored by the NCMA, anid by other
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ci,,p ,itv,,s vis.ited on thv aut hor's o ,wn Init iaL ive. From these two hypo-

"the*tical models wtit., dsveloilld; Pilo•t X rteprei nth s-m:a ll privately huld Li rms

with "..Ales from b 5to 60 million. Pilot Y deplicLt a large aerospace prime.

"The two pilot case reports address fourleen areas: 1. A general descrip-

t oW of the company; 2. the contract and the contracts dvpartment; 3. the com-

petitive environment; 4. thie accounting and financial systciu; 5. the govern-

m.ent environaient; 6. the negotiation process; 7. company goals and outcomes;

8. the contractuai period of performance; 9. the goveritment administration

process; 10. organizational problems that affect the incentive; 11. the organi-

"zatiunal behavioi of the company; 12. personalities; 13. general conclusions;

and 14. specific insights on the original hypothesis.

T-"•% pilot sLulies were most revealing; there are problems. For example,

incentive contracts are not implemented within tEle organization. And there are

i constant changes In tEi program. These changes by the government and the

co. f.•alies oftvil nullify apy latent ptossibility (or *kitivitiomi under the incentive.

Further. the cumbersome overkill of t!iv government administrative process restricts

E tie flexibility of the c•ntracting parties to respond to needs as they arise.

This, too, negates the opportunity for positive corrective action. Also profit% 4

.4 levels are too low to offset extra-contractual options. The original intent of

time partleb appears to be to spend to targt:L, no0 to underrun.

Many of the fac' .rs "n the contractual environment drive the costs to a

4. point somewhere between target and ceilings. Thus, contractors attempt to miLni-

mize risk and not to maximize profit in the short run. Survival means more

than a few more percent of profit. Current Investment in research and development

%.

"a.. l)
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can help assure that survival. Hence, spend available dollars to assure a

future competitive edge. These are but a few of the findings. Whac are

u L'uat.*rgiaig ara patterns of corporate and government be.havior that somhow get the

job done even in this most complex of bus'ness sicuations.

* Before delving into the findings on the piloc studies, one or two comments

are appropriate to assist the reader in using this volume and the ocher two

"" that comprise this study. There are three volumes to this work. of which this

Is Voltune Two. Voluw: One provides the final cohclusious and recommendations.

It uses the data from Volumes Two and Three. Volume Three synopsizes the

"literature on incentives from the last forty years. Much of the literature

is dated from the mid-Fifties. Included in Volume Three ib a comprehensive

"bibliography covering some 485 documents. Throughout Voluses One and Two the

. footnotes on references refer to the page in Volume Three in which the synopsis

of the work can be found. It does vot relate to the bibli"graphy number.

"A final note, these case studies can be much better ap~preciated if a

review of Volume Three were first made. If the reader does not have adequate

time to read it In its entirety, at least the section on the research scudies

should be scoped. But this Volume, as well as Volumes One and Three are

written :o that they can be read and considered separately.

""Thl. re.aJer's attviktion is now directed to the balance of this documtent to

Cl:;vs., X .11lA Y oni whlat r l |ai Iy h;Illcs I nsi le ,i 1111 a(ii)dly ollve .an inicentive is

otgojtitv.d. The rvad.r should fisid tile w.iteriaL interesting and provocative.

"HIopefully it can help in assessing reality. In any event, further study i.s

necessary to fully document the findings.

a,2
I.5
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COMPANT X

Description of Company

"Company I Is a privately held corporation with sales approaching forty

million dollars, It Is a prim contractor with two hundred fifty esployeas.

U Its products are electromechanical devices for the Air force*, " and other

prime aerospace companies. It haa experienced rapid growth over the last teo

year period and Is a recognized producer in its market niches. The company

has approximately six product areas. It dominates *? has a major market share

in two of the six markets. It Is a high technology company specializing in the

development and manufacture of ancillary equipment for weapon systems. The

company is dominated by engineers and scientists. Over the last ten years

"the government-commercial mix has varied but at the time of the sturiy, about

"eighty percent of the sales were government. Almost ninety percent of the

business is acquired through the bid process. One hundred percent of the

stock of Company X is owned by its chairman of the board. The particular

prorurement studied is described below.

The Contract and the Contracts Department 2

"Th& first phase of the procurement studies was a prototype development

"under a "cost plus a fi~ed fee" contract with a USAF buying activity. During

this LiLtial stage the buying authority was transferred by the Air Force to

- the major system contractor. Phase Two of the procurement was awarded on a

"fixed price incentive contract after a competitlont that included three beat

and finals. The fixed price incentive had t target fee of 11.5% and a price

ceiling of 130Z. There were requirements for five preproduction units plus

a large number of production units, first article test, auxiliary units,

2 See Section 11 on contracts, Phase One study, Incentive Contracts, Kennedy,
* John.
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acce~ssories and data. At the outset of ithe coittract, the firm had very little

appreciatiozi of whkat incentive COI)Lracts were. III thme cotitract section of the

company only two people had prior experience with the Incentive. Ovie was a

former contracts specialist with an aerospace prime about 48 years old and

the other a former gove±rnment employee in his late 50's. Neither had any line

authority in the corporation.

q ~Competitive Environment3

The competition varied by product line which ranged f rom homogeneous pro-

% ducts where awards were based on price to highly differentiated technologi-

cal products where the awards were made primarily an technical considerations.

In its principal market, the company battled aerospace giants.

Each competitor developed prototypes at their own expense. This is typi-

cal of the Industry; large amounts of front end capital is often required to

participate. One-half to several million dollars is not uncommon., Awards

are few. Generally, the contracts are sizable and often excceed fifty million

dollars. Thie cumhpcir~i~iiii was IttLencai. Tihe cusqvauy was awarded Up.- contract

after a fierce. lentigty battle.

The subcontrac, structure-consisted primarily -of maj or -component7 manu fac_- .

I turers. Although the systeL has several subassemblies which could be readily

subcontracted, the Air Force chose to procure the entire system from one con-

tractor. It was anticipated that as the specifications became firm some parts

of the system would be bid competitively. A major strategy of the company

4*was to retain as much as possible of the total system. This goal had a

3a
3See for example: M~ajor Factors for Consideration In Obtaining Military Re-
search and Dcvelopmen:, Contracts, Mahoney, Major John J. (34); also Compecition
-in Hi1gh Technology Government Markets, Weidenbaum, Murray (47).
4 Mahoney, Major John J., Factors for Consideration In Obtaining Military Research
and Development Contracts, (34) and McK~an (144).



domina•it impact on company behavior. Tie subcontract structure was very coan-

petLtLvo. The major sub-assemblies could have been subcontracted by the Air

Force to large, more efficient produccrs. Thus, from the outset, there was a

dilemma. To add to the problem the company had difficulty competing finan-

cLally with the existiLg manufacturers. This goal to capture and retain the

entire contract offset the short run goal of potential increased profic.

"Another factor was of a personal nature. One of the major subcontractors

I • attempted to bypass pilot Company X by going directly to the Air Force. This
infuriated Company X's chairman and president. Over the period of the study

the owners of these two companies became almost personally combative. The

goal of each of these companies was to destroy each other. Bloth projected

images to outsiddrs of the other as ruthless and dishonesc. It is hard to

dismiss the persoual element that exists among close competitors and their

desire to beat the "other guy at the game." This particular facet is often

awkward to observe and document. In this particular procurement it played an

important role. It is an excellent example of an extra-contractual motivator

dominating the behavior of the producer and offsecttingthe goals of the iacen-

.. tive.

"Accountcing and Financial Systems

"The pilot company used a simple job order accounting system; the computer

l .was uti lized primarily for payroll. The pretax comunercLal profit margins ap-

proached twenty percent. The company was not familiar wit.h, progress payments;

they did tot understand the administrative demands of government contracts.
a. A new acc unting system had Co be designed and installed to accomodace the

CSSR requirements. Unfortunately the CSSR required a work breakdown structure

"that was inconsistent with a DCAS progress payment reouirement. The company
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.did not have a mantagement inforwitton systetu capable of providing the data

necessary to make nccessary trade-off dL:cisioni1;.. Over the performance period

"titally challges 1ad to be made to MWetL Lhic demandti of L)CAS and L)CM.

Tht. comIpanly did nort have confidence in their own cost estimates. Debate

was constant and bitter. Specifically, engineers differed with the program

managers and thý.: marketing representatives. During the study period, cost

- estimates were constantly changed. This was caused by several factors. Also

the contracting officer disclosed to the competitors the amount of dollars

in the budget. Then the best and final exercise resulted in the company buying

"% the business with the hope of getting even. In summary the accounting system

provided after the fact data that was at best only good in the aggregate.

Arguments constantly and routinaly arose over appropriate rates to charge to

the various divisions of the business; nobody could agree on cost estimates.

For example, th,:. program managers usually complained that their assigned

uverhead and C & A rates were too high; in the morning staff meetings it be-

came obvious that there was no agreement on costs.

From the above, several observations are appropriate on the effectiveness

"of the incentive: 1. Do typical information systems provide the data necessary

.5 1fr management of an incentive contract? I think not. 2. Are the data oe-

j quirements imposed on contractors meaningful, necessary and consistent? I

think not. 3. It is questionable to impose an incentive on a contractor

whose accounting system is incapable of providirig the data necessary for its

management, and k.. At best the incentive must be appropriately structured to

take into consideration the organization of the company and its accounting

and financial systems.

These observations have many implications. For example, in a competitive

procurement should the bid require a particular contract type? Should the



I --

contract be a function of the particular cuntractor? Is DOD imposing unreason-

able requirements for daca? What are the minimum accounting systea requLre-

mencs to provide management capability for an incentive contract?

The Government Environment

There were a variety of attitude and behavioral patterns of the govern-

ment that affected contract outcomes. These varied over time, by command an4

* by agency. The overriding atmosphere was one of benevolence and perhaps pa-

* tarnalism. In a sense it was a father-son, parent-daughcer interaction and

relationship. Both parties knew who was boas. As long as all went well the

atmosphere was relaxed. However, when father wanted things done they were

going to be done his way. If friendly persuasion worked, all well and god./

If not, then it was time to bring out the big stick. The buyer and the mar-

i ketieg representative had a different relationship than that between the coa-

mandLng general and the chairman of the board of the company. The relation-

ship of the small business office representative was different than that of

the audit team.

Some generalLzations can be offered. The government required and in fact

covertly demanded %ork outside the scope of the contract. This was done on a

quid pro quo basis. The company learned quickly to develop an informal working

relationship to get the job done. Changes. increased scope, testing new ideas,

spending one's own dollars with the promise of getting even were all part of

tht Zame. It was an excellent example of groups working toward their assigned

goals Lai the most expeditious manner possible. -This company found it advan-

tageous to cooperate in achieving the goals of the customer (DOD). Often-time

5 Covernment Procurement Policy: A Survey of Strategies and Techniques, Lank,
Barry a.. (16); al.so Defense Industry Complex, Fletcher, Alec A. (43) ;also
"IHtstorical Development of Procurement Methods," Jarrett, C.E., Cox. E. (15).

/" , • J.. • -./ --
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the career aspirations of the goverrmuint personnel were tied to the relative

success of the progrilm. lIn the most successful programs: it might. be- that the

contractor and the government team work together to "get the job done." The

Job does not get done necessarily by the rules. This relationship does not

occur overnight. Rather, the informal expeditious actions occurred only after

the parties were well into the contract. An adversarial role did not develop

except in rare situations once the program got underway. The difficulties

that did arise concerned the final redetermination of the contract. The most

aggressive and devisive actions came from government lower and middle managers

who occasionally swaggered and imposed their authority even on the president

of the company. On the surface it appeared as if minor government officials

enjoyed their power and the use thereof by Imposing their will on "important".

pl'ople. Through: this exercise of their power and their association with com-

pany presidents they possibly enhanced their own egos. This was not uncommon.

The validity of the observation is another matter. It is rather a human phe-

nomenon, and even if valid it might be difficult to correct.

Another factor was the unreliability of government actions. The company

was never certain of proposed government intentions; the government changed

the paramebers regularly. This occurred over the entire time span of the

author's observations. There is no doubt that paramount mng the factors

influencing contractor behavior is this uncertainty. In this pilot study it

was perhaps the major Influence. Will the government buy the system? will

It be funded in the Senate? When will It be bought? When wIll funds be made

available? Once the contract Is awarded will the follow-on production be in-

plemented? All programs are not alike; but they have similar elements. The

uncertainty associated with the government program often leads contractors to

"_ _ _ I /
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Sbe risk averters.6 This has been discussed by other researchers. If the

* aprofit level is reasonably fixed and the risks of uncertainty are manifest

and siLnificant, what are the reasonable goals of the negotiation process.

* 1 -Perhaps protection is the most important driver in contractor behavior. This

* .£is pursued in the next section .

The Netotiation Process 7

I An incentive contract succeeds or fails at the negotLation table. This is

among the common wisdom of aerospace lore., What are its implications? Hoy

does the negotiation process affect contract outcomes? For the contract

studied the contractor responded with the contract type imposed by the govern-

ment. • The item being procured was a development item thar had never been

manufactured before. It had been for all purposes hand tooled and hand as-. V

senbled on a trial and error basin. Drawings were in a state of constant flux;

so were the user's requirements. Both the contractor and the government

struggled Co define the precise needs and technical parameters of the require-

ment. At the time of the technical flyoff drawings were still not complete,

elements of the product were already identified for change, and customer "sug-

gestions" were common. Consequently the contractor was required to quote a

production price for an item chat was still in development in a competitive

atmosphere, and on a procurement that was to be the only one of its kind in

the pipeline for several years. In the venacular of the street, it was the

only gaime in town. The goal was to win . . . even at break even or at a loss.

6 Federal Procurement: A Study of Some Pertinene Properties, Policies and
Practices of a Group of Business.Orgunizacions, Hunt, Raymond G.; Rubin, X.S.
and Perry, F.A., Jr. (117); See also work of MicKean (144).'

7 Negotiacion Handbook, U. S. Army (7).

7



The company hoped to "get even" through chlangcs. There were three best and

finals; and there wer~e technical and cost leakages concerning the competitri.ve

technical and pricing approaches. Tlese came from the trade as well as: froam

the government. The government leaks came both from the audit groups as well

as from the buying activity. Within the buying activity they came from the

engineers as well as the systems program office procurement function. All con-

tractors had by this time found out the amount of money in the budget for the

current fiscal year. Program changes had to be made to live withia the ia-

posed restrictions. Could other "pots" of money be found to help? Can part

of the program be handlid by the prime weapon contractor within ce scope -f

his program? How can we get the job done?

The company in this atmosphere was concerned about getting the program and

then surviving with a reasonable profit. The mentality of the lanagement was

to look carefully at the price ceiling and the break point, the potential gor

changes, the possibilities of significant cost reductions through cost effi-

ciencles, possible technical Improvements in design, and other potentia•a i-

provement through the management of the program.

At the time of the negotiation there was not any general agreement in, ýhe

company about the projected costs or the schedule. The chief of engineering

and the vice presidedt of finance objected to the proposed negotiated target

cost. Subsequently a few months after the award, significant changes were

being made to the contract on a "not-to-ezceed basis." Theze included con- t

tract changes to modify the first article test requirements, to completely

overhaul date requirements, to order refurbishment of the two prototypes, to

Fyor a discussion of contract motivation see Section VIII, Phase I study.

Incentive Contracts, Kennedy, John 3.



K

order engineering scudies, and to add field services. Some of these were de-

, finitized as part of the original incentive contract and some as fixed price

additions. [t is safe to say after the negotiation aud award that few people

in the organization knew at any tae the type of contract. This further ir-

pacted on accounting in that cho CSS system covered the incentive portion

* of the contract but excluded the fixed price and the cost reimbursement par-

tions. Two years after the award, fixed price work continued to be added to

che contract. Since progress payments must continue to show all the ccsts

from the beginning, the WCAS paying office did not know where it was relative

"to the payments to date. Further, there were 35 line items under the incen-

tive provisions ard 63 items that were not part of the incentive. In light of

the above it is reasonably safe to conclude that any plans made at the nega-

tiation table concerning the achievement of the goals of the incentiva had

been negated through: 1) the constant changes and 2) the inabilicy to manage --

the impact thereof.

The predispositions of the bargaining parties were revealing. For example,

the attitude of the government preconcract audit tea. that visited the con-

tractor's facilities was adversarial. The contractor wa-s viewed as dishonest

or inept. A paternalism might best de.1ctribe many of the interchanges; and coo

often the contractor assumed the government was incompetent and too often the

goveruiuent assumed that the contractor was unethical. Does this expectation

invite the very behavior that it ar.ttempts to avoid? What impact does this

games-nanship have on the negotiation process? Is the inplied ceiling on pro-

fit an invitation to the contractor to obtain benefits ini another area other

than short-run after tax dollars? Are the dominant goals 1) the minimization

of risk and 2) a target profit consistent with the corpora.te expectation?

(Certainly in this case they we:re.



Company Goals and Outcomes 9

It was hard to clearly isolate the goals of the pilot study company. Al-

though the author was not present at all of the negotiation sessions he did

interact regularly with the key individuals. Several observations from those

sessions are germane. Foremost it Is necessary to dispel the notion that the

company planned carefully. Such was not the case. Apparently it is "the

other company" that is well organized and plans. "We could foul up the Last

3 Supper" was the way one corporate vice president of a major Fortune 500 aero-

space company put it. And, even if there is some plan, the implementation and

Ssubsequent follow-up is most difficult due to the myriad of product and or-

"ganizational clarnges. Company X was so uncertain about the program require-

menes and its other programs that detailed plans were not feasible. As noted

above, shortly after the contract was awarded an avalanche of customer Initiated

changes ensued. The problems of funding the work, of Setting vendor drawings

changed, of obtaining clarification on the changes and of obtaining contractu-

al authorization rendered any previous planning null and void.

* The Initial intent was to make a profit on the contract. It was recog-

nized by both parties that the target for the FPI was to be around the ten or

eleven percent mark. Price ceilings for fM1 contracts were traditionally,
twenty to twenty-five percent. Due to the development nature of the contract

and the need to have a fixed price type contract (the Slay years) an unusually

high ceiling of 30 percent was negotiated. A share ratio of 70/30 was imposed

by the government. But once the contract was negotiated and comitments made

t for the following fiscal year, much of the opportunity for any significant cost4

reduction was lost. Civen the climate of the estimate (the competition and the

!Ibid. Section VIII. See particularly Section 12 of original NASA Incentive
"- - Contract Guide on extra-contractual ootivators.

!.



three best and finals) there was never any possibility for the contract to

be underrun. The only question was if a loss could be averted or if the con-

tract could be brought in close to the ten or fifteea percent over target.

Since some sixty percent of the value of the contract was either in material!

to subcontracted parts, the probability for reductions were even further re-

duced. But one feature particularly stood out; the budgets and the lead times.

* The very fact chat the program was planned at a certain level of manpower and

materials made it almost impossible to reduce the costs. Clearly the proba-

bilicy of underrun and overrun Is not equal. Everything in the contractor-gov-

ernment acquisition system drove the costs to target or over. In fact, it was

very ditfficluc to find out the exact costs incurred; this was due to the uncer-

CaLncy of the allocable overheail and general and administrative expenses. An-

other problem was changes.

Changes started to be imposed by the government shortly after award. 1 0

They were made on a not to exceed basis. As the changes accumulated some

were definitized as part of the i,centive, some were not. In retrospect it

was virtually impossible to compare the original Intent with the outcomes. On

the burtfce the target costs ended up about nine percent over the target. The

final fee was 10 percent: This was close to that originally targeted (11 per-

cent). But the real profit was a lot less. The company's cost of capital

went from eight percent to nineteen percent. Because the company was in a ra-

pid growch situation and because it attempted to grow frot internally generated

funds, che company was focced to absorb the higher rates of interest. Unlike

its commercial.segment, it was not feasible to pass on the increased cost of

operating capital to Uncle Sam. The net result was that the company at best

10There are several excellent discussions of the changes problem in Section VI.
See particularly 52 by Redden, Lt. Edward C. and 56, the Hooz-A.len study.
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broke even. What did it gain? Well, it obtained technical advantages ever

its competitors and it. enhanced its rCputation with the government. The ques-

tiull that must be addressed is whether th. incentive contract had anything Uo

do with these outcomes. It is not possible at this time to ascertain with: cer-

tainty the answer to this intriguing query. However, it is possible to gain

some insight. One tzwptirg scenario is that the changes added to the contract

first as part of the incentive and later as fixed price portions permitted the

parties to handle the uncertainties as they occurred. Thu government and the

contractor worked together in an informal fashion. This was accomplished

through a flexible contract that permitted adjustments to the problems as they

arose. This resulted-in the illusion that the original target was valid. And

perhaps it was -- for the work originally defined. but more likely the changes

absorbed the additional costs that the contractor incurred. The final costs

appear more a function of the cost of goods sold and the G 6 A rate during the

performance than the particular Incentive provisions of the contract. It is

more a function of program definition, definitive specifications, and timely

interaction than the type of contract. For success of failure the government

can be judged as an accomplice to the act. Also the need to buy on the edge

"of technology (real o" apparent) affects the outcomes more than the contract

type. The competitive environment and the economic environment are also sig-

aificant.12 Perhaps to approach the question differently, given cercain kinds

or levels of the relevant variables, what should the nature of the contract

type be, and more Importantly, what should be the nature of the buyer-seller

relationship? It appears to require a team effort.

11See particularly, Redden (52). Fisher (58). Cross (59), Hill (61) and
Berhold (65).
12 Ibid.



The Contractual Period of Performance
1 3

The initial incentive contract was scheduled for completion in two years.

The entire development and production was to ha%s spanned six years. After the

first several months, the original Lntent of the contract began to change as

the parties were faced with certain realities of the weapons game. How are we

to accomplish a vital change when funds are not yet available? "Do it on your

own. and we will get even on the next option." A new design looks proaising.

*Can you study the feasibility of the deolqn under the current contract we-

"hicle so that we do not have to compete it and lose a couple of years?" "Head-

quarters has decided not to rehtb thesm units in the field. If you need them

for the performance of the contract you will have to figure o"t how to do it

"yourself." The list is endless. Abertstions of the contract intent came up

weekly -- not oarthly. Therefore, the, longer the period of performance the

greater is the !ikke.ihood that the initial intent of the contracting parties.

Svwill be lost. This is not through anyiovert action of the parties, but merely

through the attrition of change; chang of people, change of program, and change

oi problems.

Another factor associated with clam arose. The company tended to budget

"F'r periods of six. twelve or eighteen months. After the functional managers

and l rogram anig•.rs submeitte€d budget estiateso, tity maddt sure they spent

every dolljr they got. Nobody ever gives money back. There is a built-in bias

14
to t.pend what you plan to spend. Also many managers asked for more than they

nu~ded to begin with Ln order to protect themselves against eventualities

13
SIbid,

14 Thtr., were several large samples of contracts studied. See Section V1 of Volume
Th'ee study. See particu1arly Hill (61),. Berhold (b5 1 , LItI (67),

'..-
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that alwaiys somehow materialized. Thus, the question; "does the company man-

agement have the fleuxibility to reduce costs substantially?" "What nappens

to my next year's request if I do get lucky and come in significantly under

coz.t? More than likely, my next estimate will be discounted? Am I better off

or not." The, mentality of the management is not to underrun or overrun sig-

nificantly. This in part seemnsro be a function of whether the manager in

question initiated. the estimate or whether he had taken it over from another

uainager. Of the many points made, one assumption must certainly be questioned.

* Do, managers really have the flexibility to reduce costs that. have been in the

- budget stage for perhaps over 18 months. The answer is probably no!

The Government'r. Contract Administration Process 1 5

What is the Impact of the government's contract administration? What are

some examples of the problem? Many were observed. E1ierything takes longer

i than expected. Agreements reached at one point in time have to be ro-explained

to the new contracr.ing officer or auditor. Commitments made early in the pro-

gram were reversed in latter stages. Coercement by vell-meaning government

employees, feeling the oats of power, were rare but visible. Tht inability to

find one single Individual to bind the government without the threat of rever-

sal by the DCAS or DCAA was evident. The significance of personal whims was

paramount. "If they like you, O.K., but heaven help you if they are out to

p get you." The influence of one man in the process, who for whatever reason

decides that you are not a competent producer can be devastating to future

| business. The higher the rank or the position of the antagonist, the more

damaging can be the assessment. but even the low man on the totem pole can

S1 5 Section I and I1 of Phase I study provides some insight Into this process.*
"7 The Senate and Congressional hearings of the DOD appropriation hearings is

also an excellent source.
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hurt. This is not chat much different from commercial practice. The unique-

ness of the problem is that in the commercial world there are usually ocher

buyers. So it is business as usual to lay the red rug out for the visiting

firemen. Smile and be kind; be, in fact, ingratiating. Do not make the

buyer mad. To the extent thac this is a univcrsal problem is questionable.

Whether It is more a problem in aerospace-government relationships than in

commercial practice is worth studying. It definitely vas part of the life of

V. this aerospace contractor.

Three other aspects deserve note. First, the government team are con-

"stantly in evidence in the plant. If they are not visiting for some purpose

they are planning to visit. Enormous amounts of energy, talent and tClm must

be invested in making the visitors happy. In most Instances the visitors want

"- to see the top management Including the president of the company. Secondly,

too much documentation appears to be required for the administration of the

incentive type contract (indeed perhaps any type). Does the cost of the ad-

"ministration and the delays and perfunctory presentations and data accumula-

tions cost more than any incentive contract could help to save? Are not pen-

"alties that could be made available adequate to assure contract compliance?

Finally, the threat of unallowableo, unallocable or unreasonable costs hang

PC over the head of the incentive from the beginning. 16

Organizactional Problems that Affected the Incentive

Several aspects of orgnizational problems were studied: structure, stabi-

lity, authority and responsibility, management of growth, and management of

control. Over the period of the study the .company's sales increased dramatically.

i 16 See Redden, E. G., Lt. Comd., The Use of Incentive Contracts in Aircraft Procure-
."-•. (52). lie has a provocative discussion of the imourcance of minimum admini-

' " strad iOti.

I.
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The nuuiber of employees increased by a factor of four in the first two years

and then leveled off. In terms of the product life cycle, the company was in

the stages of rapid growth. Many of the features of the organization that were

observed are fairly representative of such a growth company. Our interest is

the impact that this had on the incentive contract.

Structure

Initiully the company used a standard line-staff organization. The dom-

inant functions were engineering and manufacturing. The functions of marketing

and finance were understaffed and unsophisticated. The management of the firm

was in the hands primarily of technically trained engineers. Wich the growth

of the sales and through the pressure of the customer the company shifted to

a matrix type management structure. At the time of its adaptation the number

of employees approached 250. The adaptation led to confusion. The old infor-

mal organization was disrupted. The heretofore reasonable satisfactory finan-

cial system had to be scrapped and a new one installed. To landle the complex-

ity of the matrix organization and the related requirements of CSSR a computer

was purchased. In th1is period of growth there were no less than fourteen re-

organizations. There were sixteen changes in the ranks of top management.

There have been four vice presidents of finance. Hore to .the point, even the

clerk that processes the DD250's has been changed six times. H
17

The matrix management system did not function well. Eventually much of

the ear.y matrix approach was dropped due to the problems of excessive costs,

lack of control and communication problems. The contracts Sroup was always

small. The program managers were responsible for managing the programs but bad

1 7Much of the impetus for matrix management came from the Monterey Conference
and the original nine month "SPO" course developed by Col. T. Cummins and Prof.
Johui J. Kennedy for Gen. B.A. Schriever at the school of systems iind logistics in
S1960. See course mat.erial.
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little familiaricy with contracts. The budgets were established prior to the

- negotiation of the contracts, revised after final negotiation and then con-

trolled by the program managers. Because of the limitatLons of the accounting

D isystem program managers were only able to control direct labor. Burdens were

"allocated by the estimating and financial group. The targets of the incentive

.- •were incorporated in the original budgets but the changes modified the origizal

-U. •

Latent of the parties. Few if any of the new members of the organization un-

derstoo4 or knew of the original goals. Not did they care about the old

problems. They cared about what would reflect back of themselves. The em-

Spiasis was on the technical aspects of the coniract. The product had to work

properly. Schedule was second, cost was third. The contract type seemed to

receive little consideration except when the type was straight cost.

"" Stability

It is questionable if an Incentive can function In an atmosphere of severe

_ organizational instability. As noted in this case the organizational scruc-

ture was in a state of constant change. There was little if any corporate

memory. Each new assignee to a job had to rediscover the wheel. What is this

backlog of DD250's about? Do we rea.-ly owe this vendor this much? What is the

: . mcn nin& of this clause in the contract with vendoc ABS? Nobody kno I4 The

original Latent, though previously documented had been lost. Hultip .y this

several times and you get some idea of the difficulty of instability And it

U- is not Just the company. The government gets confused too-. As membe r of the

guvernaw-at's team ch-•aigd (and they do , , , three contracting office a on one

The study of Hill and Shepard found no evidence of organizational do egation
of incentive parameters. See Hill, W. and Shepard P., Effectiveness of Incen-
tive Contracts an Hotivators (90).

- 9 Hunt, Raymond, The Use of Incentives in R & D Contracting: A Critical Evalu-
.ation of T"heory and Method. (52).



program in three years) they too had to rediscover the wheel. And tuo often

"the wheel came out with a different design. All agreements made with the con-

tracting officer were not written; Anad chose written had a particular intent

based on the underetanding of the contracting parties. Often when someone

new reviewed the documents, something was read into or left out of the docu-

"menrt. The result often was some unfair action. In the case at hand, the first

"contracting officer reviewed a million dollar charge and found it reasonable and

allocable. Two years later when the auditor questioned this same charge, the

new contracting officer sided with the auditor. The original contracting of-

ficer, still with the government but promoted to a different spot, had to be

contacted to clarify the situation. This is merely one example of the uncer-

tainty the contractor is . •,afronted with as regards the commitments of tae

government. The more unstable the organization of the buying officer the more

aggravated is the problem. In short, stability is an important factor when

considering an incentive contract. The more complex the incentive and the

longer the time period of performance the more important is this factor.

Authority and Responsibility

The matrix management approach for this growth company was inappropriate.

It resulted in poor accountability. The more controversial the issues the

greater the probability that someone would let somebody else take the blame.

The responsibility for the incentive was given to a consultant who was hired

primarily as an accountant and as an estimator. Since he did not work with

contracts or finance and since he did not have much contact aith the CEO his

valid concerns went unheard. Due to the type of accounting system used, there

was little or no control responsibility. Where was the control? It rected vith

the chief executive who as a scientist and engineer had little appreciation for

finance and less for incentive contracts. He was, however, concerned with

V.

/'a.J



performance and profits. Budgeted costs were periodically reviewed by the CEO
In weekly staf f meetings. However, since real time dati. Was DOC available, over-

ly optimiscic data was oftcen provided by his staff. This phenomenon was par-

ticularly bad since the CEO had a habit of berating and critizing chose who

* were the bearers of bad news.

I The financial vice president prepared and distributed cost to c.ompletion&

* ~for the major contracts. Efforts were made to keep the major executives abreast

of the progress. But generally the financial information as it existed was the

privy of che CEO; little was shared with middle management. Since individual

program managers could not control overhead and G 4 A allocactions, they were at

a major disadvancage in controlling che total costs incurted. There simply was

not any organizational program escablished to track tradeoffs or related const.

deracions on the Incetntive. to the opinion of the Vice President of Finance,

the incentive had little to do with the contract outcome&. More about this later.

management of Crowth

The management problems of growth are well documented in the literature.

These include a thin management experienca base as new people are brought on

board; the iacreased difficulty of communication, the inability to find out costs,

decisions based primarily on seat -of-the-pants management. a severe shortage of

cash and the need for equity capital. This company experienced all of these

diseases. -The problem was they were unaware that the blessings of growch have

the potential for failure. There was little evidence of any formal management

of growth, and they attempted to handle the problems as they aroac from their

prior experiences. Needless to say, in this situation the contractual incen-

tives lost their intended attractiveness.

Control

A not uncommon probliem of corporations Is that they view the control
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, function primarily as: an after-the-fact phenonumeton. Often it is then too late.

It is necessary to have leading indicators that are predictors of the variables

that are to be contrlolled, so chat in= a real LiMe fashion corrections can be

made when deviations are detected. Traditional accounting systems do not pro-

vide this kind of data. Unfortunately a traditional system is all the company

had. The accounting system and the financial management tools provided macro,

* after-the-fact data. These aggregates depended heavily on judgments for allo-

cations of fixed costs and related overhead items. No true picture could be

obtained on what was actually spent to date. Since an adequate system did not

exist, it can be stated that the management of the incentive was at best crude.

aeactions to major problems took several mounths since It required that time to

*sort out the source of the problem, its impact, and probable causes. One cannot

help but wonder how many companies fit this pattern! To the extent that they

do, the Department of Defense needs to rethink the use of incentives.

The Organizational Behavior

I Hw then do companies react to incentives? What priorities do companies

lace on cost, schedule and performance factors? If a cost overrun Is eminent,

ýhtch Is slipped first? What is the relationship between negotiation goals and

tse decision to slip one of the variables? How do companies behave? This prob-

lem can best be assessed in the context of the nature of. the product and the

competitive environment. After a brief description on these factors several

behavioral traits are. reviewed. d

The product was a complex mechanical device that was designed to operate at

very high speeds under hazardous conditions. It weighed several thousand pounds

and was priced at sixty thousand dollars per copy. It was to ba the first genera-

tion model. The function that it was to serve had previously been done by hand.

Several large companies had been unsuccessful in developing the product; the

/
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specification was based on state of the art technology, and the total contract
I

dollars were estimated to exceed sixty million over a five-year period. The

system had several component parts. Eventually the component parts could be,

i! the governenc desired, contracted for separately. As noted earlier, one of

the goals of the company was to keep all the components under a system umbrella
I

and to hopefully prevent the government from someday competing them.

*. The product was innovative; several companies were working on Its develop-

j ment. Initially the competition included two large billion dollar corporations,

several medium size companies and one other small business. The market was very

narrow. There was apparently only one buyer for the foreseeable future. Prob-

ably the sister services might have requirements when and if the system proved

successful. There was also the potential 6f foreign sales if the state depart-

ment concurred. But at the time of the bid the large sixty million dollar con-

tract was the sole demand for the product.

The keys to motivated behavior are the needs of-the individuals and groups.

For incentive contracts to work, it is paramount to assess what the company

really wants. In this case a key motivator was.technical achievement. The

product had not been made before. First and foremost the feasibility of the

concept had to be demonstarated beyond any reasonable doubt. .The company had an

eye cast coward future business. There were no other buyers for the product.

But can one invest in plant and equipment and the training of personnel only to

find chat one has a capability but no market? Obviously not, so follow-on busi-

ness was another of the critical drivers of b4havior. In this context the con-

tract chat was negotiated makes more sense. It would permit an overrun of

thirty percent without a loss! The company would earn some profit up to the

2 0 For a very inceresting discussioni of contractor behavior see Oppendahi, P.,
Undurstanding Contractor Motivation and Contract Incentives (95).
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conLract price ceiling. Not a bad deal! The company wanted protection plus

the opportunity to invest in technology to protee't its market edge. In the

commuercial sector the edge is often gained through getting in the market place

first and building volume. The advantage of volume is that the cost per unit

- goes down through learning. Hopefully it can be reduced to a point where no

one can compete. In the aerospace market perhaps companies overrun to invest

in development. They do so simply because they cannot afford to provide the

3 funds for development out of earnings or private capital. For Company X the

contract price ceiling provided the opportunity to overrun costs (invest in

R A D) by fifteen million dollars. Little wonder that there is a built-in

drive to spend to rdrget or overrun.

In summary, the company slipped cost first, s. hedule second (easy since.

changes are always being imposed) and performance last. The company in several

observed instances incurred overruns to assure technical supremacy.

r The Personalities of the Principals

"Corjorations hale personalities which are often inherited from Its founders.

These personalities affect management decisions and style. During the period of

"this research it became increasingly clear that the attitudes of the executives

toward the government played a major role In the corporate actions. Similarly.

the attitudes of the government representatives toward the company affected

contract outcomes. I: is not within the scope of this paper to explore all the

obvious implications, but several points are worthy of note In the event that

r- subsequent research is undertaken.

Much of the nature of high technology reseables decision making under ian-

certainty; under uncertainty risks cannot be accurately assessed.21. In situations

2 1 Section IX of Phase I report summarizes literature on risk and incentives. See
particularly 9.8, 9.22 anJ 9.23 which deal with assessment of risk under uncer-
tainty.

iI
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° of uncertainty personalities and related attitudes play an important if not the

". dominant role in determining outcomes. For example, is the Individual a pes-

simist or an optimist? Is he used to winning or losing? In the absence of

.3 hard data these expectation sets of previous experiences are often dominant

in the decision proc-As. In Company X the principal owned all of the stock.

"" His track record was one of steady rapid success siac# the early fifties. He

* was a m-lti-millLonaire. He thought he could not lose. He had taken chances

* in the past and had won. He was an aggressive optimist and ran the company in

• that vein. This was reflected in his attitude toward the Incentive contract.

" "All would go well. Solve the technical problems and deliver the product. De-

tails are not important. It Is the big picture that counts. Take care of the

bi- things and the little thing% take care of themselves. The contract is the

paperwork side of the house. It is really not important if you just do your job

I right. The contract is to protect the parties if something goes wrong. Full

% speed ahead :-nd damn the torpedoes. In this atmosphere detailed financial

* analysis and data similar to CSSR were viewed as a contractual nuisance. The

I contractual complexLtie.s of government work were required but unnecessary and

unfortunate. In a sense It wss all funny money. The real bus$,ne,6s was the

business of design and delivery of a sound product on time. The founder and
J

* chairman of the board selected a chief executive officer (scientist) and senior

staff that shared this view.

General Conclusions

This pilot study provided a unique opportunity to study how corporations

behave under incentive contracts. General conclusions are presented on the

accounting and financial systems, the government environment, the negotiation

4 process, goals and outcomes, the performance period, the government administra-

tLve process, organizational problems, performance factors, product nature, the

- /
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coLapetitive environment, the behavior of the company, and personality consider-

at ions.

Accounting and Financial Systems

1. The accounting system of the company was not adequate to provide the
I\

data necessary to manage the incentive.

2. The modification of the accounting system to comply with the CSSR re-

quirements led to more, not less confusion.

3. The companry was not confident of its own cost estimates..'

4. Because of the constant turnover and change brought on by rapid growth

and the need to comply (or desire to comply) to the way the government

does business, the first level accounting and financ. clerks did not

understand what they were doing. The system was flawed at its roots.

5. Arguments constantly arose over appropriate ovarhead rates to apply to.

the various product groups.

6. Accounting and financial data was provided much too late and In the

wrong format for timely decision making.

In summary the accounting and financial management systems did not provide

the basis for the effective management of the incentive contract.

The Covernment EnvLronment

1. The attitude was paternalistic. \a

2. The atmosphere varied~with the various government offices. The buyer's

attitude Was differen\ than that of the auditors.

3. The SPO required cover ly that the contractor perform work outside tbe

scope of the contract in the Interest of the program and both parties."

4. Career aspirations of k .y government officials were often linked to

the success of the proj an. Hence, a team effort and an atmosphere of I
cooperation developed between the contractor and the system program

office.
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5. In several instances the governminc team "worked the system" to achielie

the desired ends vhen it was of mutual interest to do so.

6. In doing business with the government the contractor is dealing with

a myriad of offices and personalities. No one single individual seems

tI to be able to commit the government. The decision making process was

so diluted that the contractor was often confused as to who should

direct his efforts. Who should they respond to?

7. There is a high level of uncertainty concerning program funding and

implementation. The contractor was La a state of constant anxiety

about the government's probable funding actions.

8. Often, partly as a result of the above, the contractor's major concern

was survival through the minimization of risk. Thus, he was not at-

tempting to maximize profits as is assumed in the incentive gon'.racC.

philosophy.

The Ne-motiation Process 22

1. The primary goal seemed to be a reasonable profit "L a minimum risk

consistent with assuring future business.

2. The incentive contract should not have been a fixed price type in the

early stages of the procurement. It is probable that the contract

type was influenced primarily by the "Slay" initiatives.

3. The contract with its high ceiling and modest slope was in essence a

type of cost plus Incentive fee contract. It was a recognition by

cite partie.s of the uncertaiaties of buying duvelopment.

4. Given ch2 three best-and-finals and the keen interest in the procure-

ment by several contractors, there was little probability of an underrun.

2 2See Section VIII of Volume III report on Motivation. See particularly (L13)
(014) and (119).
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The key concern should have been the probability of an overrun.

5. kst-and-finals proba'bly are counter-productive teo the use of incentives.

In fact best-and-finals reduce the possibility of substantial underruns.

Surely, the patterns that emerge after the best-and-finals are highly

skewed toward overrun. In that environment contractors are sot looking at

the possibility o! sizeable profits through underrun, Rather, the pro-

tection of the ceiling is what matters. The contract worked., but it

achieved i different goal than intended. It permitted the contractor to

bid low with the knowledge that he could incur costs up to the ceiling

of 130 percent of target cost. The relationship between beat-and-final

and the structure of the incentive needs to be studied further. 2 3

6. An adversarial atmosphere dominated the negotiation sessions. An Impli-

cation that contractors are dishonest hovered at times over the meetings.

Goals and Outcomes 2 4

1. The contract type had little to do with the outcomes of the contract.

2. The contract type provided the contractor with the opportunity to accept

a fixed price type contract in a cost type environment.

3. There was no a&tempt or capacity on the part of the contractor to monitor

th.- incentive. The company knew It had Io end up somewhere around can to

thirty percent over the target coat. The final cost vas to be deterafted .

in the minds of the company by unforeseen events. ,

4. The bottom line of the financial statement will probably bea losse for the

contractor. The final estimated costa now appear to be about 12Z over

2 3 See Baron, D., Incentive Contract and Competitive Bidding (136) and alsoa
Evans, J., Potential Adverse Effects of Competitive Prototype Validation (93).

24See Section VIII of Volume III; also Bunt, .R., et al., Federal Procurement: A

Study of Some Pertinent Properties, Policies and Practices of a Group of Busi-
ness Organizations (117) See also Section 12 of original NASA guide (21).



-.. . -. • • - Q- .

3Z- 27

target caos. When disallowences and the increased cost of capital are

4% iconsidered the company will be lucky to break even.

S. The final costs are a&lest Impossible to determine. This ie due to the

5 A changes that were added aa fixed price add-ons and not co exceeds.

6. The contractor was able through the contract to develop a leading cecbao-

"- -,gical posItion for follow up business.

"" 7. Contractor motivat ton for profit might well be demeaned by the recognized

profit ceilings inherent is doing business with the government. Admiuts-

tered profit ceilings are commoa for each contract type. Both parties

going Ln recognize these limitations. -If a contractor knows that the

government is going to lLmit his profit, say to ten percent, what does he

"do? Perhaps he targets for that fee and shifts his goals to other more

attainable outcomes.

8. gveryching about the government-industry relationship drives the costs

toward an overrun and not an underrun. rhLs will be explored in the final

report.

9. Changes seem to be part of the goverament' contractual life. As soon as

the contract was signed changes scarted.* The effect of the changes was

N,
to subscantially alter the original Lntent of the incentive.

10. Several variables emerged as more dominant than the contract type. These

were: follow-on potential, the economL4 envtronment, the contract mix in

'01. house, the loss of another ma43r piece of business, and the desire to dL-

25
versify out of the primary pruduct area.

"25 lbid. This observatLon on multiple extra-contractual motivacors dominating

pH contractor behavior appeared regularly in t4a literature of the last twenty
rT years.

S.°
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The Contractual Period of Performance

1. The longer the time span the more the likelihood that the original intent

will be lost coue to changes.

2. The budget cyc.le affects the company's ability to reduce costs,. If cost

bogeys have already been delegated to company departments and divisions,

it is quite probable that these funds will be committed and spent. No-

body gives money back.

3. Company personnel do Aot have the flexibility to reduce costs substantially.

The potential for such cost reductions are not there.

4. The longer the period of performance the greater the difficulty of mana-ing
N.

the incentive.

"The Government Administrative Process

"1. Everything takes longer than expected.

2. Coersion by well meaning government employees, though rare, was In evidence.

3. It is difficult to obtain an answer In a short cle from any government

official.

4. The authority ot individuals in key areas of influence is almost absolute.

5. Government audit and administrative personnel like to throw their weight

around when visiting the plants. This occurred frequently enough to be

noted.

"6. Government teams are constantly in evidence at the plants. 'If they are

not viciting, tkey are planning to do so.

7. There Is an enormous data burden that probably Is not worth its cost.

8. The threat of disallowances and ¢he attitude about *excessive" profits

deters the poteantal Increased profit of the Incentive.

9. In light of the above the administrative process of checks and counter

checks often discourages and destroys the potential of motivation of the

"4 I I I I I I I I[ I . .4t l
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incentive contract.26

Organizticonal Problems that Affected the Incentive

"i. The macrix organization as employed was detrimental to the incentive. No-

body knew what wans going o*.

2. The constant organizational flux due to growth and normal attrition made

it very difficult for anyone to track the incentive. There was very little:--.4"

organtzational semory. At the end of the contractual time period few in

-. " the orgas-izatioa had any idea of its origins and the related Latents.V'"

3. The problems associated with growth such as loss of cost controls and the

- breakdown of comunication Impeded the effectiveness of the Incentive.

4. It is highly questionable if an incentive can function in an atmosphere of

rapid growth such as was witnessed in this company.

5. The turnover in the government jobs also hindered the incentive. For ea-

.. ample, agreements made by the first contracting officers (in writing) were

subsequently misconstrued by the second.

6. The more complex the incentive and the longer the performance period the

more important Is the stability factor.

7. Rapid growth often results in inadequate management capabilities, loss of

control of costs, poor communication and a euphoria of optimism.

8. In addition, rapid growth companies are often cash poorparticularly if

they are undercapitalized. In these situations, and of course when the

.cost of money skyrockets, the emphasis is on cssh flow.

- 9. The incentive contract was not written for a growth situation.

AL26 of Hunt's work is applicable. See also Runkle, J. and Schmidt, C., An
9 Analysis of Covernment/Concractor Interaction as a Motivator of Contractor

Performance (108).

• •
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"-. The Organizational Behavior 2 7

1. Performance was the last variable to be slipped. Cost was first, schedule

was second and performance was third.

" 2. The market was very narrow and the major motivation was to secure follow-on

5 business and technical superiority.

3. The incentive contract did not reflect the above.
. 28

4. The company first wanted to make the product work.

5. Follow-or business was a critical factor.

6. The company wanted to maximize dollars for development.

7. There was a built-in drive to overrun. The impetus came from the competi-

tive environment, the narrow market (no one else to sell product to), the

awareness of the changes opportunity, the fixed nature of the planning bud-

"gets and process, the human element of spending every dollar one obtains

i in budget allocations and the problems of justifying high profits in the

event of an underrun.

8. The expectation sets formed by previous experiences are often dominant in

decision processes associated with uncertainty.

9. Companies reflect the personalities of their owners and founders. in this

case these were scientists and engineers. Therein lay their principle

interests.

Personalities of the Principals

1. Corporations, like individuals, have personalities. Included is an atti-

tude toward the business side of the enterprise. To some the contract is

merely unimportant paperwork. What was important to the scientist owner

2 7 For different points of view see Cross, John, Reappraisal of Cost Incentives
on Defense Contracts (59); Deavers, X. L. and Mc Call, J. J., Notes on Incen-
tive Contracts (58) and Fisher, Irving, Cost Incentives and Contract Outcomes
(58), and NASA's Summary of Booz -Allen Study (56).

28ee Section VIII of Phase I report. The Booz- Allen study for NASA (56) ad

Oppedahl work (95) are good starting points.



was the hardware and getting the job done. This attitude toward the con

c.act was hardly conducive to the incentive. .

2. In this kind of environment CSSR and related requirewents were viewed as

nuisances #t best an4 trivia at worst.

Insights on the Hypotheses

There were, as the reader will recall, fourteen hypothesis established

through Pha.se 1. Each of these was studied in the pilot analyses. •n this

Phase II report these are evaluated in light of the pilot case findings. In

the Phase III report these results will be r.ompared to those from the question-

naire and related interviews.

"Each of the original hypothesis and the reflections of the pilot study are

"presented in this Part Foux. Some redundancy from the prior comments will be

apparect. The conclusions are intentionally kept brief. A full development

. of these ideas will be presented tn the final report.

1. The Type of Contract is not the Determining Variable In Influencing Corpor-
• :' 29

-ate Behavior.

There is no question that the dominant variable affecting this contractor's

behavior was not the contract type. The coniract type was influential in es-

tablishing the upper levels of expenditures and the extent of the government

Pd administrative responsibilities. But the decisions that determined the out-

comes of the contract were made with little regard for :he fixed price incentive.

2. Most Incentive Contracts End up Near Target03

This contract was negotiated to permit an overrun of at least thirty per-

cent without loss. In fact, it appears that the final cost will be about 12%

over target. But this could be very misleading. Too many changes obscure the

"29
"See Volume 1.

Jusee Volume I.

° 
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"real costs. Shifts in accounting systems and perhaps cost categories distort

reality. This could be why these contracts can end up near target. The pro-

curement system permits manipulation; appearances of final costs near target

can be fallacious.

3. The Target Cost of Incentives is Higher than Targets of Alternative Con-

tract Types

"Only limited insight can be gained on this issue. However, in the planning

3 for the incentive when a cost versus an Incentive was considered a higher plan-

ning target was proposcd for the inccntive than for the cost.. For a higher risk

a higher target.

4. The Most Significant Factor In Determining the Target Cost for Negotiation

"-. is Where you Expect to End Up/

The company sect the price ceiling at the estimated pessimistic final cost.

They did. so to optimize protection. If they could have, they would have set the

target cost higher. The best-and-finals and the dollars available in the budget

as revealed by the contracting officer changed that. The contract)r sought as

high a target as feasible. In reality, the competition and best-and-finals

forced them to accept an unrealistically low target. To offset this, they Pe-

gotisted a high ceiling of 130Z for the FPI.

5. In Many Instances the Government in the Administration of the Incentive

7 Destroys any Opportunities for the Incentive to Work 3 2

Is the major culprit the government adtinisr.rative process or the buying on

" .the edge of technology? Or both? No doubt the administrative process hurts.

Id31 bd. See also Uill, W. (61) and of note, He Call, J.. An Analysis of
"Military Procurement Policies (143).

3 2 See (52), (54). (58), (76), (82), (90), (95), and (116).
(5),There has

been uo major study cf this relationship, but sevural studies hint at the
problem.

I - I./
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But how much? Probably a lot. The response times, the Lengthy decision pro-

1 cesses, the uncertainty of government coamitments, the distrust reflected ip

the procurement process, the attitude toward profit all play a role. When all

*• is said and done the government relally does not want industry to make high

U " (say over 12 percent) profits. What does the governmet want? The answer

might be programs that cost what Congress is told they are. to cost ind profit

"levels that seem consistent with traditional economic theory (in a truly comr-

"petitive industry profit levels are modest).

"4 6. The Cust of AdmLnisterlng sia Incentive -y Outweigh any Savings that Might

be Achieved Throumh the Contract Arrangement 33

It was not feasible to address this directly in the pilot study. But one

was able to gain some insight into the problem. FundametcalLy the government

acrumpcs to keep the contractor honest. More to the point, did the contract

have any potential for majo: cost reduction? The answer is no. An incentive to

motivate must be clear, achieveable and the reward timely. This criteria is

seldom met.

7. Many of the Contractual Arrangements are Designed for Intentional Overruns 34

This contract was designed by the company to minimize risk. The government

* needed a fixed price contract type due to the Slay initiatives. Wheu viewed in

S..... tie context it satisfied the aims of both parties. To the extent that the

company expected to end up about ten to twenty percent over the target cost the
S.

hypothesis is valid. The company felt that the costr were tight particularly

' after three best and finals.

33Ibid. See also Hill, W., Observations on Incentive Controls (61).

S3 5ee Redden, Edward G., The Use of Incentive Contracts in Aircraft procurement,(5•)
Hill. Walter, Observations on Incentive Contracts (61).

-.5
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"8. ?Uny lncentive Contracts are Inappropriately Structured. What Started out

35
as Rules of Thumb Have Become Biblical.

"In this case the contract was probably appropriately structured. What

eluded the government was what was actually motivating the company. As noted

. earlier the drivers were other than short-run profit. If the intent was cost

control'and the achievement of the technological goals, the. contract was emi-

nently successful (if the costs are valid). It simply was not a typical Ln-

centive. It was a cost control contract.

9. Penalties are Better Motivators than Rewards 3 6

The basic concern of the company was the price ceiling. It did not want

to lose money. It wanted to optimize development goals within the dollars avail-

able. It optimized dollars, not profit. In that sense the penalty of the in-

centive price ceiling was much more effective than the opportunity for profits.

The penalty approach needs some thoughtful reconsideration. !

10. The* more Complex the Arrangement of the Incentive the ?are Likely It will
be Ignored3 7

This was a simple incentive and it was ignored. If the incentive was a

multiple with several performance and schedule parameters there would have been
°.1

little hope that the company could have managed it. The most important •lement

In the incentive was the perfor.--nce element. Contractors will readily slip

cost and schedule goals to meet the performance goals. Incentives have to be

simple to have any chance of working.

3 5 Jones, W., Experiences In Incentive Contracting (81). This is a good summary
of common deficiencles. See also BoosmAllen rASA study (56).

@'See Parker. John M., An Examination of Recent Defense Contract Outcomes in the
Incentive Environment (82). See also L1I, An Ezamination of the Foundations
of Incentive Contracting (74).
3 7 Ibid. Also Jones, W., Experiences in Incentive Contracting (8O).

.. ,7•1
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11. Incentives have to have Organizational Visibility co Work 3 8

Since there was no structure organizationally for the incentive and sinceI

it was not overtly managed this hypothesis iq valid. But this Is said with

tongue ia cheek. Given the circusataaces, it Csa doubtful eves if an orga•niS-

tional entity had been held responsible for the incentive, .that the outcom

would have been any different. Events outside the contract were the deter-

mining-variables. Certainly the company could have been more avwre of the

status; but, it is doubtful since there was not an adequate information system

to provide the necessary basis for analysis and action.

Neither Hypothesis 13 or 14 are covered ia the pilot study since both had

to do with cost type contracts.

It is informative to compare the results of Company X which Ie a relative-

ly small company with Company Y which is a composite of larger corporations. The

reader will note that many of the deficiencies noted fcr X are applicable to Y.

Additional size and the conditions that coma with it do not seem to alter the

outcomes.

3 8 Much of Hunt's work has been on this point. Hence his interest on Award

Fee. See for example Hunt, R. et al., Factors that Influence Organizational
Performance (119). See also Redden, Edward G., (.52), booz-Allen (56).
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COMPANY Y

.Decript ion of Comparty

Case Y differs from Case X in that it represents a composite of several

companies. Case X dealt with a privately held, medium small prime contractor;

Case Y deals with a composite of several large prime aerospace companies. The

particular units were usually major divisions of corporate conglomerates. The

number of employees exceeded 700 and the value of the contracts were in excess

of two-hundred million dollars. Each firm had a separate contracts group.

The responsibility for pricing varied but generally was separate from the con-

tracts group and was centered in the financial and/or controllers' department.

The companies were well represented in Washington, had extensive field repre-

sentative activities, operated on a variety of program management formats and

were dominated primailly by executives with technical backgrounds. Another

characteristic was the presence of retired military personnel. The congloamer-

ates had a mix of military and government business but the dominant thruat was

aerospace. The technical products of the consumer sector were closely linked to

the aerospace products. The companies were old line companies thar had been in

the aerospace business for the last twenty years or longer in some capacity.

Type of Contracts Studied

The particular contracts type varied by firm. A typical contract was

selected for purposes of illustration. This was a multiple incentive; fifty

percent of the f te pool was allocated to cost and 50 percet was split between

schedule and performance. The schedule pool was allocated to four parameters

and the technical pool to six parameters. The contract type was a CPuF v•th

a cost owing of plus and minus twenty and thirty percent respectively. The I

maximum fee was 15 percent; the minimum was two percent. The first phase of

the procurement used a cost type contract for the initial development. The

" / _
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"second stage was a multiple incentive as described above. The typical company

visited did cot have a specific Incentive contract team. Rather they had a

residual of experience built up over the years. Often the dominant experience

"" was at the senior staff level. Many of the yourger employees had little know-

* ledge or training in incentives. Often there was a rather glib attitude to the

f (Inquiries. This in itself had 4 message for the researcher.
Competitive Envronment9

Tih competition varied by product liae. For the contract in question, it
I
" •was generally very narrow. It consisted of three major competitors. The maaa-

facturers of the product were well known and recognized producers. In the long

run the market had several buyers. In the short run only one. Tha contracts

were awarded after an extensive source selection process. The proposal effort

was expensive. Risks were high. For the loser the result eight weal have been

Soblivion. There was therefore considerable pressure on price. Althou&h the

award process was not on price alone, it often played a dominant role. The

"contract type was specified in the request for bid and contractors were encour-

aged to respond in the format Indicated. There was to be a fly-off. This com-

biued with the best and final. resulted In considerable downward pressure on

"oridinal cost estimates and the final. bid.

About fifty percent of the value of the contract was subcontracted. The

system has nine major components, four were made by subcontractors. The make

or buy strategy of the company varied with the general economic conditions.

* -In boom times the procurement personnel were working overtime to commit funds.

At such times the goal was to get somebody on contract. The early part of the

"program was hectic. The government "wanted the product yesterday." There was

""39See Section V. Sue p.articularly (34), (43), (46) and bottom of (47).

i'/
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nor adequate time for planning. Another aspect of the subcontract process

was the need to meet the requiremaent fur the use of sniall and particularly

minority businesses. The minority business chairman worked feverishly to lo-

cate competent producers. Subsequently these very producers caused serious

problems due to cte inability of the products to meet the standards of the

first article tests.

After re-eiving the CPIF multiple, to the extent that it could, the prime

"farmed out" large portions of the work on a fixed price basis. It thereby re-

duced substantially the uncertainties and perhaps the risks of overrun. This

problem needs further study. Corporations that are capital intensive and sub-

contract out large percentages of their contract dollars have little or no con-

trol over further cost reductions. What then is the purpose of the Incentive?

Company Organizate .on40

The company was organized functionally. Major projects had program mana-

gers. These directors, usually with technical backgrounds, coordinated the

functional areas of the company to support their system. Upon award of the

contract the program management group grew rapidly. It worked closely with the

government system program office. The responsibility for the contract was In
i

the directorate of material under a vice president of contracts. Once a con- &
I

tract was in-house iL was administered by the contracts group. but the program

manager was responsible to make sure the product was produced on time and that

it worked. He was also responsible for the budgeted costs. On the other hand,

changes, modifications and the myriad of other details were hand'ad by the con-

tracts group. Each part of the contractor's team Itterfaceo with Its counterpart

on the government's team (SPO). Functional specialization was the rule rather

4 0 See Kennedy, John, Defense Aerospace Marketing: A Model for Effective Action
(42).
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P than the exception. Surprisingly there was no organizational unit for c.tracking

incencives. Costs were provided to all key executives by the financial and

computer group. This function was under the controller.

Accouutinp and Financial Systems 4 1

There was not time or resources to evaluate tCh financlal systems In

detail. Suffice to say that complex, computerized systems existed that pro-

vided cost data oan about any format one wanted it adequate time was provide4
I for its preparation. Data was provided through remote videos In a variety of

* forms. On the surface It appeared that the data was available to manage the

* tprogram. Hovever, difficulties arose fro' the complexities of the situation.

By the time the program was in-,%ouse and the data base operational, many things

had changed. Certainly the t chnology existed to provide a management infor-

,ation system to support a complex system. But if the product is in a con-

scant state of flux and if the variables related to the system are random, non-

linear, and multitudinous, the isituation becomes hopeless. If this observation

is valid there are serious doubts whether any company can track and manage a

complex multiple Incentive. Ior the cases In question the information systems

provided crude overviews. Iu! there was not a single case studied where a con-

tractor attempted to manage the incentive to obtain a significanc underrun. No

one seemed to be able to set "a handle" or "get their arms around the problem."

Or pcrhaps chore was no intent to begin with. The companies studied worked on

six, twelve and eighteen months operating budgets that were primarily geared

to a reasonable return and to maintain the fixed overhead of the business.

"These budgets were tied to equipment and manpower loadings that were not subject

to short run manipulation or reduction. Managers were evaluated on cash flow.

4 1 Noore, William F. and Cozzolino, John, More Effective Cost Incentives Through
Risk Reduction (139).

• /
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In many instances the only action a manager could take was to dig Ln his heels,

hang on, and hope chat the costs would stay reasonable. There were coo many

42components and too many factors outside his control. What he saw was. only

his part of the program, his budget and his needs to generate cash flow. There

was no incentive to reduce costs. Quite the contrary. He spent all his funds

to assure getting the job done and rhe higher the cost incurrence the higher

the cash flow through progress paymencs. Even more frustrating was the indi-

viduals' inability to effect changes chat would have any meaningful impact.

Similar to the smaller company studied there was no general agreement on

what chings should cost. Considerable disagreement ensued over the cost esti-

mates. And the options of the total esLimated costs varied substantially. Of-

ten the nucleus of the disagreemeot concerned the achievement of s,;ae technical

mileutone or breakthrough. Ocher dum||ian t considerations were capacity level,

the timing of the funding. and the validity of the overall requirements. For

example, will the company get the follow-on production? When will the drawings

be finalized? -Can the subs "really make that scuff?" Cunfidance in the esti-

mate might be represented to the government but li fact no such confidence ex-

Isted.' The princtpal reason for the unc ertainty was the difficulty in meetlng

the technical requirements. an the time frame permitted apnarencly all the

competitors promised to do something that was technically impossible!

The author was invited to attend a strategy meeting at two A.M. for about

sixty employees. The purpose of the meeting was to re-estimate the target cost

since the. Navy had Just tidic;ttcd that it otly !iad s;o much money and the pre-

vious esitimate that the company had mnade exceeded the dollars available. The

program manager said to the group thac "thuy had to go back to the drawing

42 Ibid.
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board" and think smarter and cheaper. Presumably the pessimistic estimate

was used initially but was to be replaced with an optLnistic one. There was

bitter disagreements over the appropriate costs among the program managers.

In the environment that is described abovethe health of an incentive

contract is certainly suspect. If a company has to fit the costs Co the dol-

lars available, what are the chances for cost reduction? To what extent are
... .ot•L g~on43

overruns built-in? What effect does this have on the goals of negotiation?

m This is addressed again in the section on goals.

G. ov.rnment Lnv ironme.,4

"Contractor-s attitudes toward doing'business have several components.

Generalizations can be misleading. These seemed to have enough support to be

"cited. First there was an underlying current of incompetency. "There are

some really good people around but the average auditor is a pencil pusher."

"The people in key slots and at major commands are on the ball but the skills

"and motivations of the average employee in Podunk, U.S.A. leaves much to be

desired." Generally there was very little sophistication on incentives. This.

was particularly true as oge went into the hinterland and away from the east

and west coast. It was observed not only at government installations but also

in the companies. And if the parties do not understand the design and manage-

Sment of the incentive, how can they be effective?

Another i Jci~icat that might have some shreds of truth is the following:

; SLnce th oveguetment imposes impossible data requirements.on a contractor he

* ,,,ust kvep "another set of books to run the cumpany." 'ruhs came up often enough

"to be taken seriously. In one incident a SPO director was coming in and the

"- 4Ibid.

"Se (7), (9), (10), both on (12), (13) and (16).

S .
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company was preparing "a dog and pony show" to assure the government team

that it was managing the program. The presentation was impressive. The prob-

lem was that it had little to do with how the company was really being run.

The government team said that it had to have "a full blown CSSR system." -The

work breakdown structure and related costs and the progress to date were pro-

vided Ln detail. But in fact the reality of the management information system

"was that it did nat accurately relate hoy the company traditionally goc things

"June. The system, aven when installed, did not prevent the normal channels of

action and communication from continuing as they had before CSSR. The manage-

"mevt confided to ine that the information system imposed was of some value but

that it was not th-- system used to manage the company and certainly not worth

-he cost. It provided a discipline of planning but its implementation in an

enviconinent of uncertainty was not practical. How does this impact on the

management of the incentive? At best It leaves one with a queasy stomach.

Which set of numbers do we use to manage the incentive? Is the incentive ig-

nored similar to the CSSR? low' much does the company have to spend to get the

Li sytem to work? It appears that the government imposes information systems on

contractors th.t are incompatible with their organizational characteristics.

This issue came up time and time again. As to its validity, one can only con-

je.cture. But for the cases studied it appeared valid. The management informa-

*' - Lion systems left much to be desired. But then Again maybe all of them do.

The major contractors have developed a labyrinth of informal relationships

o with the government. Most of them have "their r.xtired general" on their staff.

There is constant gathering of information. They maintain a Washington office
"'' 45

and track and attempt to lobby for their interests. They routinely visit the

S45For a good overvicw of the industry see Fletcher, Alec, The Defense Industry

-- €Complex (43).
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Pentagon and the major buying activities to respond to inquiries about their

' programs and to solicit future busines8 or to resolve current dilemmas. The

-. nature of the relationship and tih rules of the game seem to vary with the

point on contact and the parties involved. Many of the senior personnel on

the industry and goveriuaent teams have known each other for ten to twenty

: : years or more. Not so at the entry levels. Many of the problems of the con-

tractor's recent college grad and the service's recently commissioned lieu-

"" *>-tenant are resolved on the golf courses or the restaurants of Washington, Bos-

ton or Los Angeles. And so it should be. There Is a marked discrepancy be-

. tween what appears to be going on and what Is really happening; there is al-

ways a gap between the apparent and the reality. Apparencly the individuals
involved in the bureaucracies of the government and the large corporations

"work the system" to Set the job Jone. There is no inference of unethical

practice in this observation. The parties Involved, if they benefit, do so

indirectly and it is not the motivation for the actions. The intent seems to

be "tu get on with the work and to get the job done in spite of the cumbersofte

and sometimes Ludicrous regulations." But In the pursuit of getting the job

done it "must stand the light of day."

""- The comment.* r•iau pilot Case X relating to lower a d middle managers

throwing their weight around is less appropriate for th large companies. It

certainly was a factor but the larger companies apparently have effective chan-
nels to the individual's boss so that inappropriate or i coherent behavior does

not have to be tolerated. In fact, another interesting b havior occurs. After

"a government employee works with a particular company for an extended period

"of time he often takes on the role of an employee of that firm. His interests

are often intertwinedwith those of the company he is auditing or whose con-

tracts lie is adnainistering. "Whose team is lie on?,' is a: often heard query.

-.. ,
-U-`
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Is thi3 good or biid? Probably good because it permits the system to get the

job done in spite of 'the bureaucracy. These cnuracteristics highlight the

unlikelihood of companies being motivated to underrun Incentive contracts.

The Negociation Process

Major aerospace contractors usually recognize the importance of the ne-

gotiat ion session and place competent capable individuals in these important

role*. In .hi cases studied the senior negotiators had worked with incentives

for years and were quite sophisticated. Newer members of the team did not seem

to have. the expertise required. A company team held preplanning sessions to

Identify appropriate targets for the various elements of the proposed nego-

tiations.

-.:
~Isth iso not fesble? inba this paer oaisus s al erit the paramters ofe the m

"""Jopdnics aprac spteof the nuegtatin racy.Te~se Burtseeralt oiti s hirhlight the

." atioki was to avert disaster. Next seemed to be to achieve technical goals.

The profit goal was to get as much as possible consistent with protection and

technical achievements. The issue of fee c~ame up'again and again. Concrac-

tors seem to a-sume that there is a ceiling on profit. Their perception is that

the government is only going to allow the coitractot a reasonable profit of

perhaps six to ten percent. The message cones to them through several channels

and the message is clear. What does this imply for strategy? Well, the co-n

p-any establishes a contract where a reasonable profit is secure and then maxi-

" osmizes technical achievement through maximizing dollars o not profit. This

seemingly resolves a host of apparentinconsistencies in corporate behavior.

0., 467-07 Baron, David, Tncentive Contract and Competitive Tidding b o116).
Also Hunt, R. et. ale. (117).

'-7i
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11ow duds this affect the dffectiveness of the incentive? Here Is a pos-

sible key. The multiple incentive reduces the contractor's risk. It does so

in almost all cases. Not aill contractors seem to unud.rscand this. The aver-

age maltiple incentive, once the fee pool is allocated to performance and

El schedule. has a very flat cost share line. When this is combined with high

minimums or high ceilings the contractor essentially has a cost contracc plus

the opportunity to add to the minimum or "fixed fee" through achievements in

the schedule and technical dimensions. If the clrcumstances are right (the

government always delays) he can slip schedule, maximize costs, invest in tech-

nology and earn a reasonable return. In a sense the multiple helps protect

the contractor against the whims of fate in dealing with uncertainty. And In

this context the multiple incentive might be serving a vital function. Maybe

the multiple incentive Is serving a function that is not limmediately apparent,

This needs further study.

The goals then are to minimize risk (Hunt's risk averters) achieve a

reasunable profit, and to Invest in the future by allocating as zany dollars

to technical achievement that is consistent with the above. Organizationally

these goals are the purview of different executives. The financial executive

utilizes the cost bogeys for control purposes. lie incorporates the targets---

into his budgitts. For the cases under study this provided some clues as to

the companies inability to minimize costs. What amount was budgeted? Was it

47
the minimum cost, the target, or the costs near the ceiling? In talking to

the controller it ,,s ascertained that the amount was the target Costs Plus;

* that is they budget for a point interim between target and the ceiling (cost

* .at minimum foe). The expectation was that this ceiling was probably going to

p. * be reached. rhe controller wanted to protect himself. Internally the

4.47
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"division managers that were Interviewed indicated that there was no incentive

to returning money. They spent everything Ln their budget. There was the

usual end of the fiscal year rush to make sure nothing went unspent.. If they

Sdid not spend all they had asked for they would get less the next year. This

is a very common phenomenon that pervades the human community whether in gov-

ermient, industry or universities. Executives were being evaluated on how

5 close they came to hitting their budget estimate. There was no reward for

coming in under the budget but there were penalties for exceeding the budget.

The principal goai was to maximize cash flow. The executive acted accordingly.

To add to the problem of the manage•a•t of the incentive, i. was apparent that

"- .the divisional manager had really no appreciation for what an incentive con-

tract was. He certainly understood the concepts in a general sense but felt

"that significant increases in target profit through large cost reductions sim-

ply were not feasible. This was due to the built-in pressures for cost incur-

rence as established in the budgets developed many months prior to the negotia-

tion of the incenL.ve.

Company Goals and Outcomes'
4 8

.I,.
The goals were as stateJ above: To minimize risk, to earn a reasonable

p 4.

profit and to invest in future business by optimizing cost dollars for techmol-

ogy. The top engineer or program manager used the technical parameters of the

incentive as goals for his normally unmanageable engineers and scientists. He

badgered them with the spector of an inflamed government. So gold kntobs are

to be added to the widget. The controller used the goals fur divisional tar-

gets. The program manager used the cost, schedule, and technical parameters to

48
See Section VI and VTii. Of tnote see (56), (5), (59), (70), (76)
(82), (113), (114), and (116).
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assure timely compliance. So on a micro level the incenti.ve had implications

as a base for mangement. However, an a micro level it appeared to be inoper-

able. Why?

Part of the problem is because large companies have trouble planning and

controlling anything. It simply is not feasible in a multivartate, dynamic

non-linear environment dominated by uncertainty. Things get done. But'it

takes time and dollars. More dollars than one wants to confront initially.

The realization of the necessary time and dollars is always more apparent

- ' , looking back. We sees to have trouble facing their reality when looking for-

ward.

As to outcomes, the contract had implications that neither the contractor

nor the government were aware of at the time of the award. Since half the fee

pool was allocated to schedule and performance, the net impact on the cost

share line was to reduce the alleged 70/30 to a 90/10. for all intents and

-purposes the contractor had negotiated a CPFF contract. The minimum fee could

*be increased through the attainment of the schedule and performance goals.

U This matched neatly with the goals of the company. The contractor maximized

* cash flow, invested in technology, and nude a reasonable, modest return. He

slipped cost targets first, the schedule second and-his performance goals last.

In conclusion, what are the merits of performance incentives in organizations

that are strongly professionally motivated to attain technical superiority?

The. Cuntractual Pe~riod of Performance

:The total performance period was five years; of this, the development por-

tion was twenty months. But as soon as the contract was signed changes were

made. There was not a single stable period of the program during the two years

Srof study. The changes, and the frequent redirections o! the program such as

' the cutback in the number of production items destroyed thlae original intent

of the parties. These destroyed the impact of the incentive. But it permitted



M 48

the contractor to "get even." Since the preswures of the inicial competition

"no longer applied the proposed pricing of the changes were more realistic.

"The lesson might bu- that incentives have to be tied to time periods that are

"consistent with the awards. Complex incentives stretched over long periods

of tine are meaningless as motivators.

The Covernment's Contract Administration Process. 9

- The conclusions on Pilot X are applicable to Pilot Y. Not only is there

a saemingly endless array of visitors to check what is going on but there is

also a resident government team looking over the company's shoulder to see if

all is going according to regulations. The companies are subject to preaward

surveys, surveys daring the contract and post-coacrictual surveys. The time

consumed is very costly and in many Instances this cost has to outweigh the

benefits.

I On one of the large programs studied, the Air Force SPO Director was in-

o volved in even the fosC minute details. lie constantly monitored all the facets

of the program. He requested and received regular briefings. He requested and

. receLved detailed ruports concerainr all aspects. The SPO and the contractor

Lived together. They were in constant touch. The organization of the SPO

mirrored that of the contractor (or is it the other way around). In this con-

text the progress of the incentive was managed by both parties. The government

team forced the contractor to provide data on progress. The government asked

"- questions on targets. The contractor responded. And yet this very contractor

had no ongoing organization to implement internally the incentives provided

within the contract. Much of the effort of the SPO was directed toward the

schedule and perfoaniance goals and to avoiding overruns. Both parties seemed

Se k106), bottom of (108). and bottom of (110).

.%I
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to work to the same covert targets. Significant underruns are not easy foe

the government to explain. When they occur the implication is that the gov-

ernment buyer did a poor job in pricing and that the contractor sold him a

high estimate for the target. Apparently neither party to the contract really

wants the publicity of a major underrun and the innuendos associated with it.

The successful programs probably have had a team approach where both team mem-

50bers cooperated to beat or at least work the system.

Another characteristic of the larger corporation is that it has some cor-

porate memory. This permits judgments as to what can be done and what cannot

be done; what is a reasonable expectation and what is not. Within this milieu

the contractors can often be heard to say,"Here we go again."

Oraanizatconal Problems that Affected the Incentive

Tl-.n large aerospace firms reflect the state of the art in the organiza-

tional skills of planning, organizing and controlling the operations of the

company. Yet there 4re some unique problems. These include a single customer,

the nature of doing business with the government, the nature of the product

and the nature of the market environment. For example, the organizational

structures are different than those in the nortgovernment market. Marketing in

a sense is a dirty word. The contracting function is very important. Much of

the business comes in through the bidding -process. Negotiation plays a key role

in success.

What are some of the common organizational problems and how do they im-

pact on the incentive? 51 They seem to be as follows:

5 OThe services (i.e., Army, Navy, Air Force) appear to have different philoso-

phies on this point.

5 1See Hunt's work such as 117 and 119.
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L. The instability of sales due to the government's market demands patterns.

2. The risk associated with the large capital requirements of major programs.

3. The inability to fund from earnings the research and development required

to remain a viable competitor in the market place.

4. The attitude toward profit. It is wrong or sinful to make a larger pro-

fit than the normal market profit.

5. The arbitrary and unilateral nature of the customer-buyer relationship.

6. The inability to define the product and the inability to maintain a tech-

nological approach due to the high rate of technological obsolescence.

7. The basic noneconomic character of the process. Much of Department of

Defense aerospace weapons business is concerned ultimately with the defense

of the nation. in times of crisis this is the paramount consideration.

8. :Aush of the rescarch fur cmiuurcial ve tures is fusided through DOD business.

I Can an Wicentive based on profit maximization function effectively in the

above- environment? It is not that companies are not motivated; it is a ques-

tion of the appropriate motivational elements for a given environment. Ap-

parently short-run profit does not work.

Ceneral Conclusions

Competit Lye Environment
5 2

1. There exi ts strong competitive pressures to buy-ia. The term buy-in

refers to situation where the contractor is willing to produce a

product or provide a service for less thdn its normal price. The

nature of the buying process, the best-and-finals, and the limited

number of p ograms available all contribute to this behavior.

2. Corporation chat have CPIF contracts often subcontract out a large

portion of their cost of goods sold on a fixed price basis. If this

52See (41), the bottom of (43) and (87).
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is combined with a high fixed asset base in an environment of capital

intensity the wisdom of the use of cost incentive becomes dubious.,3

3. Minority and small business manufacturers often used a disproportionate

amount of time for the management of cheir contracts.

Company Organizat ion

•1. There was no formal organizational unit to track and manage the In-

- centive. 54

. 2. The financial manager often used the ceilings for budget purposes.

* 3. The "technical side of the house" used the performance incentive para-

-ntars for goals. Tie engineers were not aware of the profits asso-

"elated with tho achievement of the particular goals.

4. There was no general emphasis on cost reduction. But rather the

. pih.isis was on technical achievement. £Fngintors histurically have not

K been cost conscious. If given the opportunicy an extra dollar was spent

,2 to assure that the item worked, or to extend the frontiers of knowledge.

5. The organizational structure was typically a combination of the matrix

and functional forms. There was a great deal of duplication. Parti-

"cular responsibility for the incentive was difficult to pinpoint.

6. The contracts group knew more about the incentive than anyone else in the

organization and were for the most part the only group that placed much

emphasis on its importance.

"" 7. Once the contract was negotiated and in-house it was busiiness as usual. 5 5

r 453R.Redden, Edward G. (52) and Jones, Troy (70) have interesting discussions of
these points. See also Hunt et al. (117).

5 4Several in-depth studies addressed this. See Hunt et al. (117), L41 (74).

55NASA, summary of Booz-Allen Study (56), Fisher (58).
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The incentive contract did not receive any different ad&LnisrratLve treat-

meat than the other types of contracts. This was particularly true when

there was a large number of contracts and when the incentive represented

a relatively smAll proportion of the total contract dollars.

The Accountins and Financial Systems

I. Computerized sophisticated information systems did noc provide the ability

to track and manage the incentive contract.

2. Data for siurt-run decisions was not available.

3. The company's budgets are often geared to the target cosc or higher. It

.3 therefore not feasible to expect less than the budgeted costs. This

could explain why many of the contracts seemingly end up near target.

4. It is not possible to estimate within reasonable limits the costs of pro-

grams to which a very high uncertainty is attached. 5 6

5. Often the goal for management was cash flow. HIigh cost incurrence often

generates high cash flow through progress payments.

6. in an environment where a company has to fir the costs to the dollars avail-

able, where best-and-finals and similar coiapetitive pressures dominate be-

havLor, where uncertainty is a fabrlc that weaves its way through all ele-

Amnts of the business, thu potential of an incentive contract is certainly

suspect.

The Government Environment

1. There is an overriding attitude that government middle management person-

nel are "eight to flvers" and generally, if not incompetent, uncaring. On

the government's side the attitude too often expressed is that the contractor

is at best an opportunist, on the average unethical, and at the worst a crook.

5 6 See Section IX.
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2. Both industry and government personnel reflebted a lack of sophisctica:ion

in the fundamentals of Incentive contracts. 5'

3 The &over-%ment !mposes manageaent information systems that either cannot

be used by the contractor or were not in the cases studied.

4. The government imposed management information systems that were inconsis-

tent wich'the way the companies functioned. This therefore required the

company to "keep two set~s of books."

5. The contracco:s studied h.d developed a myriad of informal working rela-

tionships with the government structure. This varied by level in the or-

ganization. In successful programs individuals teamed together to get

the job done "in spite of the dumb regulations."

6. There appears less likelihood that a government CS9 could throw his weight

around in a large company. But the risk is still present. A "new kid on

the block" with a new warrant or shiny new lieutenant bars could still

wr-jak havoc.

The NedotiatLon Process * Coals and •4tcomes

1. For the most part, major aerospace firms recognize the importance of the

negotiation process and place competent individuals in those jobs.

2. The major concern, and therefore rbe majcor goal of negotiation was protec-

tion. This was achieved through €catracts that • inicized risk. 5 8

3. The chief negotiators placed little crce!ence in their own people to. esti-

mate the costs .accucately. They therefore put in a safety margin If pos-

sible.

57 See (56), (0i) an~d piurticuiarly (78).

58See Baron, D., Incentive Contract and CuinpetutLvie Bidding (13h). Also Moore and
Cozolitio, J. (lJ93 .
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4. After protection, the companies wanted technical.achievement. Technical

achievement was important since it reflected on refutation, It improved

competitive position, and it provided for possible commercial fallout.59

5. The firms maximized dollars not profits.. The government both by its at-

titude toward high profits and its regulatory constraints limited the

60
amount that the firms could reasonably be expected to earn.

6. The multiple incentive reduced the contractor's risk particularly if ap-

propriacely structured.
6 L

7. As to priorities on multiple parameters, first technical, chen schedule

and lastly cost. Therefore cost was slipped first, then schedule and fi-

nally performance.

8. Companies budgated for targets plus, and not the minimum.

9. On the macro level incentives were rarely used as a tool for the manage-

ment of the contract.

10. The contract by its very nature h3d built in implications that neither the

cotacractor or the government recogqtized at the time of negotiation.

11. Companies had trouble planninp a-td managing their programs: this was due

to the multivariate, dynamic, non-linear environmenr and state of the art

products. Uncertainty was the villian.

12. There was not a single &table period during the time that these contracts

were studied. Changes were constant.

13. Incentives have to be tied to the time periods that are cunsistent with

the achieveab~e goals and for which the rewards ot penalties are applicable.

5 9 bLbid.

6 0 NASA, Defense Industry Profit Review: Volume I (b0).

6 1See Jones, Troy (70) aid LM1 (74).
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1 4. P'erforimnce periods have to be rel.~tively short. Otherwise incentives

". ~lose their effectiveness.

"The Covernment's Contract AJmiListration 11rucess 62

1. The administrative process seriously impedes the effectiveness of the .•-

centive. This is not to infer that administration by the government is

unnecessary. It means simply that in an environment of constant second

guessing, interference. a&& unpredictable audits that relatively small

S profit increases lose Ar significance.

2. There is much to support the idea of a tem working together under a rather

flexible contractual umbrella to get the job done.

- 3. Mtuch of the efforts of the government drives the contractor to using all

the dollars that he had available under the contract. There is always

"someching else that it would be nice to havel And by all means lea's not

U give any money back. SPO directors want first and foremost to have an ef-

fective weapon system at the budgeted cost. Ue Is more likely to assure

that end by spending the dollars that are available.

Organizational Problems that Affect the Incentive

I. There is no evidence that corporations manage incentives to optimize short

run profit. This varies somewhat with the relative importance of the pro-
63

2. There are some unique problems of doing business with the Department of

Defe,ise. These include the nature of the marketplace (both the demand and

"". supply functions), the Administr..tive regulatory framework, and the nature

of the products.

6 2 See (106), (108) and (117). Generally much of Section V1
* is applicable.

63Almost all studies to date support this observation. See Section VL.-..

eS.
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3. Much of the business comes into the corporation through the bidding process.

"4. There ia instability in market demand functions.

5. Thete is a very large risk associated with many proposals efforts. Costs

for even a modest effort often exceed fifty thousand dollars. Often the

price is millioas.

6. Companies cannot afford to fund adequately research and development through

F earnings.

"7. There ' a basic non-economic character iL the weapcns business.

E. Much r, the research for corimercial ventures is a derivative of government

64research and development expenditures.

9. There is a co|stantly changing technological base. Product life cycles are

very short.

"10. The attitude tcward the- constraint on profits force a shift away from the

traditional noc'ions. To understand a DOD contractor one must first compre-

hend the impact of an artificially determined profit ceiling.

"Insights on the Hypotheses

651. The Type of Cokitract is not the Detcriniuing Variable in Contractor Behavior.

As with the small companies, but probably even inore strongly this hypothesis

J- "appears valid. ihe contract type established the upper levels of expendi-

tutes and defltLd tLhe goals through the speeifications, program requirements

"and schedules. Bat these are or can be the same regardless of a defined in-

"centive. The fixed price has the most. It depends on the contractor's

_ goals. To the extent that contractors are risk averters the incentive con-

tract is more desirable than a fixed price but less than a CPFF. Multiple

.64
See 34, 39 and bottom of 43. See also 1:u.1t 117.

.65See )4, 56, 5d, 59, 0 . 7 0, 74 and 79.



"=-57

contracts are often more desirable chat straight cost.

2. most Incentive Contracts End up Near Target

"A more appropriate statement might be that contractors and SPO directors

. spend all the dollars that they can obtain. The process of internal bud-

geting to target plus, and the timing implications drive the costs to at

"least target. Other factors include the priority for technical achieve-

ment which at least means spending what is in the budget. Sometimes it

means optimizing dollars under the incentive up to the celling to invest

in the next procurement or to develop technology for commercial ventures.

Much exists in the research literature chat statistically estrablishes that.

contracts since the advent of incentives have clustered around the target

costs.66

3. The Target Cost of Incentives is Higher than Targets of Alternative Contracts. 6 7

5 There was no basis for studying this question. See comments on small com-

"pany pilot study.

4. The Most SignigLcant Factor In Determining the Target Cost is Where you Ex-
"" ~69pect to End Up.

This has to be modified. Competitive pressures, the anticipation of changes,

-- - folLow-on business and related factors determine bidding targets. In the

"nerociation sessions the driver is risk reduction or aversion, profit satis-

faction (whatever the situation defines as reasonable) and technological

"maximctiz-ation. In this context the target is negotiated at a level where

"these goals can be achieved.

6 65ee 52, 59. 61, 70, 79, SU, d2 .aid d9.

-67 ee 70, 74,.

5 66"/ 6See 52, 56. top of 58, 65, 74 and 81.
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5. In Many Instances the Covernment Administration of the Incentive Destroys

69
any Opportunity for the Incentive Work.

It might not be the administration of the contract as much as the nature

of the process itself. High profits are taboo. Also costa are driven to-

ward target or near it. And there is the spector of disallowances. But

€- the administrative process is not without sin. The ineability of the goY-

ernment bureaucracy Co respond in a timely fashion is a major factor. The

constant reassessments and second guessing is a second problem area. And

the constant shuffling of personnel is a thLrd. Rewards to be motivators

have to be understood, attainable and promptly provided. The adminiscra-

tLve process to the extent that it impedes Chat process renders the Lncen-

• " ctive mute and Impotent.

6. The Cost of Administering the Incentive Might Offset any Savings that ;fight
" ~70

be Achieved Through the Contract Arrangemenc.

It appears to be mure than the administration of the contract that drives

the costs to target or above. (ouwever, there Ls little doubt that the cost

of the administration of the incentive is excessive. One must look serious-

ly at the nature of the administration of incentives. This area needs care-.

ful evaluation. What does an incentive contract require over and above a

CPFF or a fixed price? How does it compare to the cost of an award fee?

Are the administrative burdeas excessivel The Navy appears to have a dif-

ferent philosophy of aJministratiott than the Air Force. The Navy does less

checking and hand-holding than the Air Force. Why? Are there valid reasons

for the different approaches? This should be explored. It is hoped that a

-1 ~69Se
"See 61, 70 and 117.

F 7Ibid.

*-1
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joint meeting among the services to explore such inquties can be under-

taken in Phase III of this study.

7. many of the Contractual Arrangements are Intended for Intentional Overrun.

"Technically anything within the price Ceiling of the FPl ot the miniaua of

the CPIF have different probabilities of occurring. Contracts as noted are

often negotiated by aerospace companies to reduce or minimize risk. The

downside risk is cushioned. In the contracts studied both the SPO and the

contractor wanted to spend the money available to assure technical achieve-

amnt and to do a variety of things not originally contemplated. Flexibility

"was built Into the contract. Massive overruns or those outside the cost

swing implied in the contract were not intended.

8. Many Incentives are In||ppropriately Structured. What Started out as Rules

"of Thumb have become Biblical. 7 1

In All the contracts studied there was evidence of an inappropriate use of

"incentive rules of thumb. The contracts were Applied without adequate at-

tention to the particular situation. There was not suffLcient tailoring

Co the probable motivational drives of the contractur and the realities of

the procurement. The patterns did not reflect the very high probability
I..

-. " otverruat -and Lh- almost -nonexistent probability of an underru. Tradi--

tiOnaLly target profits were arbitrarily applied. Fee pools were too

limited to offset cthe advantages of incurring costs to contribute to over-

Shejd. In many instances it made a Lot more economic sense to overrun than

to underrun because of the capacity considerations of the company.
I"

"A probable cause for the lack of sophistication was the unavailability in

"recent years of training. Apparently nobody thinks it's necessary

Ft
(Se 74) and bottom of (76).
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to provide training or to send employees for training. This is an area

that needs immediate attention.

9. Penalties are Better Motivatqrs than Rewards. 1 2

Much of the traditional literature in psychology sugges:s that positive

rewards are more influential in obtaining desired behavior than penalties.

"Penalties even run the risk of encouraging the very behavior chat one is

striving to elimainate. In spite of the common wisdom, it might make a lot

of sense under chi competitive pressures of typical weapons procurements

to use penalties to prevent undesirable behavt r. The rewards available

through Lncentives seem to be Inadequate given! the nature and level, of

profits acceptabLe to the Congress for governmenc contracts to actually

motivate contractors to substantially underrun costs.

"The penalties could take the form of ceilings.ý They should be more like

constraints than penalties. Penalties would apply after the ceilings were

penetrated. It is not suggested thiAt positivei rewards be dropped. ,'lowever,

"when the extraconcractual factors suggest thacithe fee pool is inadequate

as a motivator then constraints and penalties .rovide a basis to motivatae

the contractor to meet contractual targets. Certainly for the contracts

studied the likelihood of the traQitional incentive to work was nil. A few

more points of profit was far outweighed by the economic sense of maximizing

"dollars.

" 10. The More Comglicated the Incentive Arrangement the More Likely it will be
S.73

Ignured.

Even the simple incuntives are often ignored duc to economic disincentives

72
72e (21) and (56).

l73Ibid.

p.
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hidden in the contractual situation. The complex Incentives are almost im-

possible to administer and implement. That might not even be the intent of

the contractor. In one of the contracts reviewed the multiple coqtract pro-

vidud flexibility to the contractor. It permitted him Co "blow smoke" so

that the government did not have as much visibility into the costs of the

contract. Its intent was to maximize confusion with the resultant minimi-

zation of risk. This Is certainly not a desirable behavior for a contractor.

Yet it is not uncommon.

Another aspect of the complex multiple incentives that is often overlooked

is the impact that it has on the fee pool for the cost segment of the con-

tract. By the time the fee pool is diluted :hrough the allocations to

schedule and performance the cost share ratio is usually down to about five

percent! Too often the contracting parties are not aware of the Impact on

cost. If the government is not aware, and the contractor is aware, the

situation is even worse.

11. The Most Important Element in the Incentive is the Performance Element.

"Contractors Readily Slip Schedule and Cost to Achieve Performance Coals. 74

This hypothesis was supportee. Researchers into the nature of Incentives

have questioned the necessity of performance Incentives. Are not tba con-

tractors professionally motivated to achieve the performance goals? Do not

the specifications define the required standards for performance? Why do

we need to further incentivize performance? It is a good question. The'

contractors studied were motivated on their own to produce a superior tech-

nical product. The basis for future business is often technical competency

and reputation. Even at the penalty of lost fee, performance goals are j
7 4 See Section VI. The Booz-Allen study-for NASA (56) aua the study-of-Co6oniel-

Troy Jones (70) are two of many that analyze this issue.



Ipursued. The appropriateness of performance incentives needs to be

reconsidered.

* 12. Incentives Have to Have Orgtanizational Visibility to Work. 5

IThis addresses the query raised eloquently by Hunt in his provocative and

well researched papers. This pilot study does not answer that question

*directly. What was apparent and germane to the issue was the absence of

implementation within the organization. To the extent that there is no

organiz.ation~al liability to not making the contract work, little heed is

* paid to it. Individual responsibility, one would hazard a guess. could

achieve that end.

13. CPIF Contracts are Fundamentally the Same as CPFF Contracts.

There was not an opportunity to study this point. Ruot many of the CPIF

contracts wer~e es seacially CPFF. For example some contracts when carefully

analyzed turn out to have tlat share lines. The muttlipl~e incentive that

apparently had a 70/30 share on cost really had a 95/5. It !.a not diffi-

cult to design a multiple incentive that is close to a CPFF Ln, terms of

cost share. In additiod it has the potential for higher fees through per-

* formAnce and schedule bonuses. IQa some ways multiple incentives; can provide

for almost as much protection as a CPF? and they can have the additional

* advantage to the contractor of hopefully confusing the government so that

they can achieve greater management flexibility.

14. Cost Type Cuntracts Result in Inefficient hligh Cost Producers.

rias question was not addreused in the pilot studies.

75See dunt's wvrk such is 117.
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CONCLUDflNC MFJARKS

This part of the study clearly suggests the need to revise current incen-

tive procurement methods. Tentative ideas at this point include the need to:

1. rethink the specific goals of the incentive.

2. more accurately assess and reflect contractor motivations.

3. develop nev incentive structures that match contractor motivations.

4. find out -why industry does not Implement incewitives.

S.reassess the use of performaince and schedule incentives is to form

*and application.

6. carefully assess profit levels -- fee pools as they exist are inade-

* quate motivators.

1. streamline the administrative process to permit the incentive to

function.

S . rebuild a viable, constructive, cooperative team atmosphere between

the government and industry, and

9. Implement a broad training program to provide responsible indi vi-

duals with the necessary background to perform their jobs.

Since the sample is relatively small the results must be viewed with prudence.

The results of the questionnaires, the Interviews, the workshop, and the literature

qbase are combined, analyzed and synthesized into final conclusions and recommenda-

tions in Volume One.

As a final note, this Volume Hi can be best comprehended after studying

Volume Three. To fully appreciate the implications cited one needs to be familiar

with the research bane. Ample cross-reference has been provided. Each major see-

tion of this paper is supported by the related Volume I literature base'.
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to* Zntroduction

In a scathing indictment of incentive contracting in a 1960 report is

support of the Rev.egotiatLon act, the Honorable Carl Vinson, then Chairsn of

the Armed Forces Senate App roprialions Commttee, sounded the distinction

bltween extra profits resulting from Inflate4 estimates of LAtia4 coats 0a

those associated with improved performance. Carl Vinsons conviction of the

Lnnate evil u the incentive type contract fueled his determination Zo see the

Truth in Negotiation iegislation become law.1  In a 1943 article by Glenn

Loyd,2 the incentive 4pe contracts are critictzed as hav~ng targets that are

too high. In his article he also refers to similar experiences from World war

1. And in a 1923 contract court case of J. J. Preiss and Co. v United States*

the Court -f Claims rtviewtd the bonus jprovisionas (80-20) and concluded that

"contracts of this character will not be looked upon with favor by this

court." 3 Yet in 1963 Secretary McNamara's first Armed Services Progress

Repurt to President Kýnnedy we find: "Our best estimate is that for every

dollir shifted to firm ifixed price and incentive contracts, we should be able

to reduce final costs by at least 1o0. .0

Sees: "Truth in t!egotiation: The Legislative Background.' Herbert

Roback, a paper presented to the American Bar Association, Honolulu, August 89,
1967.

2 Glenn A. Loyd, "Pricing in War Contract," in Law and Contemporary
PLublems 235 (1943).

3J. J. Preiss & Co. v U.S., S8 Ct. of Claims 81.

Secretary McNdmara's report to the Presidents First. Armed Services
Pro•ress Report, July dth, 1963, pp. 8 And 9.
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These past two and one-half years (2 years with support) have been spent

trying to unravel the dichotomy of opinion suggested by the events recorded

above. The drudgery of tedious research of sitting through the microtische

and old musky file* was mollified by the knowledge that I had played 4 part on

"that stage in the late fifties and early sixties In the development and imple-

mentation of the ihcentive contract philosophy. It i.n time to look back and

see if in fact a monster had been cre4ted. It is hoped that this bbiliography

will provide a rich cource of information for future practitioners, legisla-

tors and scholars. The materials are organized to allow a convenient access

to research on the relevant issues. This is the only document available that

summarizes and organizes the existing l)terature.

Organization

-The important papers, books and studies are synopsized and orqanized into

relevant categories. The particular items were selected to provide a balanced

and representative review of the literature available. Eleven sections are

included: they ranye from the early history to recent ap)plication. Alas, it

must also be reco'jnized that the representation was constrained by the element.

_____of time and space. As noted earlier this literature summa.ry was the first

phase of this study.

* History of Incentives

I iThe literature clearly reveal* that incentives in wntracts are not new.
* t

. • Incentive type contracts were used during World War I (bonus-for-savings) and

. World War I1 (target price contracts).s As revealed in the congressional

p ;

History of Incentive Contracts. Chapter Une of Incentive Contracting,
Contract Management Institute, 1966 by Bass, Nolan, and Kennedy, pp. 2, 3, 4.

.1
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hearings of the late fifties, incentive contracts were widely employed in the

fifties and received avid reviews by the Armed Services Appropriation Hearings

"in those years. The principle contract type used was the ?IV. During the

"fifties its use varied from a high in 1954 of 25% to a low at 9% in 1951.

CPUr contracts averaged about two ar three percent starting in 1953s, But the

real headliner of the fifties was the CPFV which went steadily f rom 8.6% Ln

1951 to 36% in 1960. Several events appear to have Ltf uence4 the Nc~Amara

thrust to reducing CPfV. These included (1) the Lncrasing amount of money

required to develop weapon systems and the ensuing shift in the purchase of

research and development from an overhead item in the purcha•e of th end item

to a line item or a separate contract. (2) the missive overruns of the fifties

as revealed through congressional and GAO studies, (3) the criticism of Cost

type contracts voiced in scholarly academic studies such as The Weapon Acjui-

sition Process by Scherer and Peck which highlighted overruns on 12 systems

averaging 320% and ranging from 1? to 700%, . . . and (4) the impact of the

Monterey, California Conference of 1963 at which convened the captains of

industry and the generals end admirals of the services to study acquisition

policies and make the necessary changes to the current policies to implement

the recommendations. As a result of the above, %pals were set by McNamara for

the reduction of the CPVF contracts and the implementation of incentives. in

fact the percentage of CPFF contracts were reduced frue a high in 1962 of 38%

Lo . in 1961. The Deptrtiaent of Defense in 1962 moved rapidly to isple-

wflnt incentives. It:

A. Revised ASPR Section III, Part 4 to emphasize and explain the
incentive approach, March 8, 1962.

I S. Published first incentive contr4cting quide October, 1962.

C. Published a revised Air Force Guide to pricing 70-1-3.1.
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0. Prepared and distributed two LnfQial traini.ng guides on incentives

and value engineering. July 2, and hug;ast 1, 1962.

8. Trained IOU %ir Force personnel in one day incentiv'e contract
sessions betmeen 14 Septeaber and 25 October 1062.

P.,rt of that session stated that "The name of the game is incentia, the CPFV

contract is dread.'r

Thus was born the modern era of incentive contracts. These contracta

witl increaaing cuaplexitiea and sophisLicitioa were used thrOughOut the '60's

and '70's. And with varying degrees of success. As the literature dawmn-

strates the critics continue to chew at the heels ot the stallion. Numerous

studies were undertaken to prove or disprove the validity of the incentive

contract concept. The studies particularly thrived in the late 60's and early

"t0's. These were conducted, for example, by the government orien-ed think

tanaks (Rand, LMI, IDA) and at DUO oriented graduate programs such as MIT,

Berkeley, Stanford and Ohio State Universities. The students were usually but

not exclusively military officers or government employees. In addition the

• :ubject began to attract a small cadre of academicians . . . particularly

economists attracted by the work of Scherer and Peck and optrations research

faculty attempting to model the incentive process or to tackle the problems of

decision making under various levels of uncertainty. Over this same time span

the fundamental philosophy of weapon acquisition has varied. Program defin- .

tion, Fly Before you Buy, Life Cycle Costing. Multi-year Buys. Weighted Guide-

lines5, Award Fee contracts, CSTS's and related ccncepts have in a dynamic

sense formed the milieu within which the contract was operable.

6 USAF . 1FSC Management Conference Newsletter 9, page 39, 18 February '63.
One of the Periodic newsletters on follow-up on Monterey Conference.
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Taxonomy

Several organizational formats were suggested. The decision process

could have been a sound basis of departure. Similarly a schematic of the

inputs and outputs of contracting for weapons systems would have been

feasible. Perhaps the use to which the data would be put would also have

been helpful. After working with these and several others, it was decided

to use the format that would best assist the completion of stages II and III

of this project. Therefore, the papers were organized primarily to provide

for the easy and convenient access to evaluate the project's hypotheses.

Methodology

Each of the tapes synopsized was personally read in its entirety. The

impressions were taped and the tapes typed. The master bibliography was

compiled initially from the bibliographies from the papers reviewed. The

initial list was compiled from sources at the major DOD procurement schools,

educational centers and the review of the traditional trade and academic

journals. In addition, the materials from the author's private collection

was taped and reviewed. In some instances the author's copies of materials

from the 50's and the early and middle 60's appear to be the only copies

left in print.

Materials and suggestions for materials were received from across the

country after the NC.MA Newsletter article on this research project. These

were included as appropriate.
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II. History of Incentive Contracts

The review of the literature clearly documents that the incentive

contract is not a new idea in the annals of the procurement world. Iacen-

tives were used during World War I and World War II; the type and kind varied

but the concept and assumptions seemed to be the same. Rapid growth occurred

in the fifties. Witness Karl Vinson's fight as noted in the synopsized paper

on page 13 in this section. But McNamara gave them his support and the

Monterey Conference placed them as high priorities and implemented the neces-

sary legal approvals to launch thein in their dominant use in the sixties.

The following papers and articles in this section partially trace this

development. See also the history of incentives in the Kennedy, Nolan, Bass

Manual on incentive contracting under the section in Incentive Contracting

Manuals.

I. First Aircraft For U.S. Army: Advertisement and Specification for a

Heavier Than Air Flying Machine, Allen, James. Brigadier General, Army

Archives, Dec. 23, 1907, 3 pages.

This contract is often quoted as a first examplf, of the-use of an .

incentive; but it is not the first. See page 19 for earlier usage. The

document outlines the conditions of product acceptance under a general. head-

ing of General Requir-ments. There are 14 listed requirements for the

bidders. The aircraft is to fly at least 36 MPH: forty miles an hour is

set as the target and deviations from target are'associated with different

costs to the government. The bidders had to submit costs associated with

speeds ranging from 36 to 40 MPH. Paragraphs 5, 6 and 7 spell out the

terms of acceptance. There were six days allowed for response.
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"2. Negotiation Handbook, #ORDM 42, Gruver, E., OffiCv of the Chief of

Ordinance, U.S. Army, June 1, 1951, 69 pages.

This manual is an excellent source for the policies and procedures of the

Army ordinance in 1951. Of particular interest is the negotiations checklist

in Appendi:c 1. Also of interest to the student or practitioner of incentive

contracts is the philosophy associated with competition, pricing, facilities,

"*and type of contracts. One page 12 it reviews the type of contracts used by

the Army and their appropriate application. There is absolutely no mention

* of the incentive contract in this section or for that matrer anywhere in the

- manual. The only item that even approaches the concept of the incentive is

the form five of the fixed price redeterminable type contract. incentives

*" were to be allowed only where the contractors' performance had been outstand-

ing. The document includes a selection of the factors that are normally

considered in the determination of contract' type. Included are the firmness

of the requirement, the need for flexibility, and the nature and extent of

government furnished property. The statuary limitations on profit by con-

tract type were discussed: for cost type contracts the fee limits were

10 percent generally. The exceptions were 15 percent for R&D and 6 percent

for architectural contracts.

3. An Analysis of the Management System for the Development and Support of

Propulsion Engines, Kennedy, John*J., Ohio State University, 1959, 37

pages.

This masterr thesis describes an innovative approach to the development

and support of propulsion systems. Initiated in about 1956 this system pro-

vided for a comprehensive management system for the Army, Navy, and Air

Force's development of weapon systems propulsion engines. The focus was the

aircraft and mis:.Iles engine advisory groups (key generals and admirals) that
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met at regularly scheduled meetings to review and approve the entire spectrum

* of development of ungine systems including rockets, nuclear, jet, and air

bredth systems.

The system is of particular interest because of its flexibility and its

freedom from cumbersome regulatory constraints. The paper is in several

parts:

A. Introduction . . . Importance, limitations, organization;

B. The product improvement system . . . Policies, procedures et al;

C. Evaluation of product improvement system, and

D. Recommendations and conclusions.

The system came into being when development costs were pulled out of the

final price of the end item. This combined with the sharply increasing

expenditures for R&D led to the development of an informal system for the

review of R&D for all Services by the Aircraft Missiles Engine Advisory

Group. This paper describes the development of that system and its strengths

"and weaknesses.

4. Air Force Systems Command Manual--Procurement Contract Management Manual,

Headquarters, AFSC, July 14, 1961, 101 pages.

The nature of contract manage,.ient and its constituent parts are the sub-

jects of this document. It has three chapters: contract management teams,

* guidelines for critical areas of c,)ntract managcenent, and special areas of

consideration.

As of '61 the ASPR identified the following contract types: fixed price,

fixed price with escalation, six types of fixed price with prier redetermina-

' 4tion, two types of fixed price with incentive formula cost plus incentive fee,



cost plus a fixed fee, cost, cost sharing, tLim.end material, labor hour,

performance incentive, and v4lue engineering incentive.

The appropriate contract type is ascribed based on the stage of the

procurement. gleven stages are presented: these included the basic

exploratory research, the feasibility study, the design study, the blueprint

and brea.jboard mock-up (CPFF)# the prototype, the test program, production

engineering (CPIF). the first production (rPI) And finally subsequent

production (FP). This document gives a valuable insight into the then

proposed policies on contract usage.

5. Nana ement Procedures at Electronic Systems Division Priefing to the

Commander AVSC, ISD, USAF, April 27, 1962. 12 pages.

The document summuarizes the briefing by Colonel Scurlockj it has five

sections: 1. Systems Management, 2. Configuration Management, 3. Consolidated

Program Managieent, 4. Financial Management, and 5. Procurement. The latter

suction on procurement has a description of the electronic systems division's

approach to contracts.

The purpose of the briefing was ta explain the cost overruns. These

wares 1. Contractor Buy-ins, 2. Inadequate specifications, 3. Unforseen

engineering problutas, 4. Revisions and refinements of neadr, and S. Overhead

adjustments. Of these, the largest number of overruns were caused by upward

overhead adjustmcnnts. However, the greatest dollar overruns were caused by

vne or a cLambtnjtion of the others. The remedies offered include one on the

uue uf incentives. rhe provisions fur cost control wure: I. Complete

* sjpecifica tons, 2. Detailed cost estimnates, 3. The use of incentive-penalty

provisions, and 4. EApenditure management reviews and controls.



On incentives . "to us, the standard ASPR cost incentive provision is

slanted too much toward increasing the fee fur cost reduction and not enough

toward penalizing the contractor for incurring an overrun in costs.* Toward

that end, the SPO's were directed to apply penalties to the existing incentive

contracts* It wa3 recognized that each contract had to stand on its own. In

the concluding section the problem of the letter contract is discussed and tts

impact on overruns recognized.

This is a provocative document, It cited the major causes as perceived

by ESU for overruns. Could incentives solve these problems?

6. The Department of Defense as a Buyer, Kennedy, Dr. John J., School of

Systemns and Logistics, Ohio State Urniversity'. October, 1962, 22 pages.

The paper covers six areast 1. The development of procurement law, 2.

The organization for procurement in the Department of Defense, 3. The basic

", functions of procurement law, 4. The methods of procurement, 5. The types of

contracts, and 6. The contract clauses. Of particular interest for the incen.

tive contract and the development of contract law, some statistics on method

of prok:urement and the use of contraLLs.

The applicable statute was the 3710 statute of March 2, 1861. These were

revi!ed in 1869. These provisions made competitive advertising mandatory

except in emergencies. In 1916 in anticipation of war the National Defense

Council chaired by Bernard Baruch was created. and the 1858 statute w4a

revised to permit negotiation. Between the first and second world wars the

polic/ reverted back to the 1861 statutory requirements for formally adver-

tised bids. During World War II negotiation again became necessar?. In 1947

Congress passed the Procuremeat Act which provid.d the services with greatir

flexibility and permitted negotiation under seventeen stipulated



circusstanues. From 1951 through 1959 negotiated procurements averaged more

than d2% of 000 dollars. In that same tine period cost tyje contracts

incres.ad from 12.7 per.ent to 4S percent. Fixed price types declined propor-

tionately. Zt 1959. 3.1 percent of all contraqt dollars were an CRIP con-

tracts and 1S.3 percent on CIPI. At that time incentive contracts could only

be utilized after it ..as formally determined by the contracting authority that

(1) this method is likely to result in a lower price than optimal mans, and

.2) it is impractical to acquire t"e desired iten without the use oa such a

contract.

7. Copy of letter sent to the industry Associations by the Office of the

Assistant Secretary of Defense. Weighted Guidelines# Washington* D.C.,

August 8, 1963, 2 pages.

This letter accompanied the proposed change in ASPR 3-O8 that had been

revised to provide a new defense profit policy to use the profit motive as a

stimulus for effective and economical, contract performance. The paper attach-

ed outLned Ute ei-jhted guidelines tehnique to be used in the determination

of the target f*e for the negotiation session. The letter notes that the ASPR

h.id beon revised to eliminate the 4dministrative fee limitations for cost tyjpe

contracts. This opened the way for the use of the higher fees associated with

incentive type contracts. The letter was signed by the then chairman of the

AM;RP conmmittee, Colonel William W. Thybony.

The dttached draft of the weightedl guidelines ASIPR provisions included a

ranqe of fees aASoCi4ted with the different type contracts:

Cost plus a fixed fee 0 - 1%

CPLF--..o*.t only I - 2%
CPWF--multiple 1 - 3%
VPt--c,),L only 2 - 4%

V'PI--multiple 3 - S%

S / . .. . . . .,- -



M PI--proopectivy 4 - 5%
vrP S - 7%

8. 175 Series Manual Weapons Acquisition, USA?, ArSC Systems Program

management Manual. March 16, 1964, 31 pages.

Ttis manual has an excellent chart outlining the acquisitica process.

And it is interesting as an historical document on the policies and procedures

as they existed at that time. It has four p.irtst (1) Conceptual phase

definitions, (2) Definition phase, (3) Acquisition phase, and (4) OperAtional

phase. Of particular interest to the incentive study is paragraph 2-45

wherein the contractor must initially provide an incentive arrangement

spucifying a valu-, stateinut fur the multiple incentives and the proposed use

of the incentives to dusure the attainment of the contract o)bjuctives.

9. Monthly Summary Report, NASA Incentive Contracts, CT.ristenat, Ino g.,

Director Incentives and Pricing Division, Office of Procurement, NASA

"Headquarters, June 15, 1965, 84 pages.'

This summary report is an example of the in-house data that the serv..ces

maintained for the.r own use. In fact the document is not for public

dissemination and is marked as such. This is one nf the monthly summaries of

all the NASA incentive contracts that were in be'.nq at that time. It contains

four parts: I. Conti'acts awarded, 2. Contracts in negotiation, 3. Evaluation

of incantive effectiveness, and 4. Incentive contracts currently under

administration. Uf the 112 contracts, 57 were CPI', 7 were CPIF/CPAF, 23 were

CPAF, 22 were FPI, I was an ?PI/CPA?, and 2 were.

A sununAry statement is provided on each contract. These documents would

provide an interestinq source for the analysis of incentives.

p•

p,
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K 10. Truth in Negotiation: The Le'gislative Backaround. RobkAck, Herbert,

Military Operations Subcommittee, Comamittee on Government Operations.

U.S. Houce of Congress. August 8, 1967, 36 pages.

The truth in negotiation legislation was hotly debated. This* summary

paper on its emergence is divided into thes following partso (1) GAO interest

in contract audit, (2) Government response to defecti.ve pricing, (3) Mr.

Vinson's fight against incentive contracts, (4) House action and Senate defer-

ral, (5) Interim reconsideration, (6) Issues on the Senate side, (7) The

industry view, (8) Drafting a bill, with exemptions, (9) Proposal to amend,

(10) The 100,000 dollar floor, (11) offsets of faulty FAA data, (12) Knowledge

of faulty submission.- (13) mandatory exemptions, and (14) Making it work.

There are 113 footnotes.

Mr. Karl Vinson, a pioneer ot profit control, legislation in the 344s, and

atthe time chairman of thot Armed Services Committee was adamantly opposed to

.incentive contracts. He thought of them as profits an profits and alleged

that contra ctors made profits through merely incr'easing targets rather than

improving performance. Mr. Vinson had sponsored the Vinson-Tramsel Act, the

* Smith-Vinson Bill on the eve of World war 11, awl led the flight for the Rene-

gotiation Act of 151. He then went after incentives which he saw as a parni-

cious device. The paper notes that the incentive method reached the sen~th of

its trial period in the late 501s. The giant space companiets, led by Boeing,

* ~~conItesteid the Renego~tiation Act in the tax courts. Theiy wanted assurance that

the incentive profits once earned would not be drained off through renegotia-

* ~tion. After an extension of the bill successfully passed the congress, Mr. -

Vinson in an of-fort to stem, the tide of incentives led the fight for cost

* certification and truth in negotiations. Along the way ha introduced numerous

studies that had been conducted by the GOA alledging abuse by the incentive
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contract. The conditions for adequate procurement were usfined by Comptroller

General Joseph Campbell to be: (1) maximum competition, (2) cumplete and

accurate cost information, and (3) selection of the proper contract type.

Mr. Vinson was convinced that the prope*r type was not the incentive. Between

°57?and '63 the Comptroller General made 82 published reports to the congress

on over-pricing under contracts negotiated by the three military ser•ceso

Prior to '5? there were no audits on fixed priced contracts.

SThe notes provide a rich source on the history of incentives. For

example the study by the Comptroller General in 1959 of twenty-five large

aerospace firms making the largest repayments for excessLive profits found

that:

I. Profits on sales for contract type were 13.3 for FP, 10.6 for rPIS,

8.8 on FPL, and 4.9 on CP['.

2. Profits on net worth were 71.3% for the aircraft and missile con-

tractors for which 67% of their contracts were iincentLve. Of partit-

ular interest are notes 21, 31, 39, 51, 62, and 95.

To close, let me quote Vinson, "I am fighting this because I know it

(incentives) is ccstinq the country a lot of money underl the guise of

efficiency."

11. ASPR Manual for Contract Pricing, DOD, US Govt., Assiatant Secretary of

Defense (I&L), Feb. 14, 1969, 150 pages.

This 1969 manudl supersedes the manual of Oct. 1965. It is intended as a

guide to be used in Lhe prLcing of contracts by ,jovernment personnel in DOD.

The book is divided into 18 sections. Like the origindl manual of 1965, it

has a section on contract types (Section 2). Some 29 pages are devoted to a

description of the contracts and their usage. Detailed graphs are provided•

I ' , -



and a discusaion of their usage is intended to a4&s-St the buyer iL the appro-

priate selection of the cont:act. The factors that are identified in the

quide as i.asportant in contract selection are; 1. the incentivi approach (to

select a contract that will motivate the contractor to control costs), 2. the

,incertainties in performance (type and complexity of the item, stability of

del4ln, the period of the contract performance,'and the length of the produc-

tion run), 1. the contcact environment (extracontractual influences), 4. the

accounting system (does it give you the necessary data for the contract type),

and S. negotiation (don't agree on contract type before the other terms and

conditions are agreed to).

OC particular interest: by 1969 (the writing of this manual) the CPU?

co.trdct was described as intended for use in research, exploratory develop-

ment, or in advanced development when the nature of tne work required it.

(The CPIF was to be used when a fixed price type could not be or when you did

not want to use a ZPFF.1

This document is very infoemative of the DOD's perspectives on the pco-

curcment policy of that period. It is particularly interesting when placed in

the context of the Pre-1962 Monterey Conference policies.

12. Historical Development of Procurement Methods. Cox. Edward (Army) and

Charles E. Jarrett (OSAD), DOD, 1970, 47 p.ges.

Government procurement methoda incltde both advertising and negotiation.

|Iistorically the preferred method has been formal advertising. But in prac-

tice the DOD often purchases the large bulk of its weapons through negotia-

tion. This paper written by two government Vmployees both with a long record

of government procurement experience traces the development of these procure-

mn,'t inetho,,i from 1792 to 1970. Each of the seventeen statutory exceptions



for the use of negotiation instead of advertising is discussed separately.

This Is an excellent reference for a general overview of government procure-

-wnt gwthods And their use over the years.

13. Government Procurement Policy: A Survey of Stratobges and Techni-ues.

Lank, Barry A., Office of Naval Re-:.arch, June 197?. 34 pages.

Mr. Lenk presents a discussiou of the military procurement policies froe

1947 to present. Alternative contract types are discussed with quph&si1 upon

the allocation of risk between the contractor and the government. Strategies

for the acquisition of major weapon systems are examined, and the impact of

these strattines upon complation in the procurement process is considered. It

is te of several references that provide an overview of contract types and

acquisition policies.

2



"111. Incentive Contracting Guides and Manuals

There have been relatively few manuals or training guides developed by

the government or private industry for the training of their personnel in the

P.- theories of incentives. They include the two 1962 informal manuals provided

by the Air Force School of Systems and Logistics for their personnel, the

original Harbridge House Training Manual of that same year, the DOD Guide of

1M6, the 1965 NASA incentive Contracting Guide, and the 1968 Joint DO)OAIASA

Incentive Contracting Guides. Also included on a related topic is the NASA

" CPAP Guide of 1967. Non-government training manuals include those of The Con-

tract Management Institute's which were comi--sioned by NASA for the training

of their personnel, a manual written by Professor Ralph Hash of the George

Wasahington University, and the training outline published by the American

Marketing Association for use in their troining course. In some instances

individual government saument.s published material. For example, see *Stoics

and Nomagraphy,* develoi.ed and published by W. Hagen of the Marshall Space

Plight Center (p. 25), and Major Gunn's "Synopsis and Guidem for use by Air

Force Acquisition personnel (p. 28).

The guides are valuable on several counts:

1. They document the historical development of the policy ahd

procedures,

2. They provide a tractable hisriry of the intentions and objectives of

the .incentive contract* and

3. They use clues as to the perceived expectations in their use.

I. I Taken together the manuals provide responses to mst ot the inquiries

that we can raise about incentives. Whether de agree with the positions taken

or the validity of the claims and reasoning is of course a different matter.
A I

J And the ob~ectives have changed over time The intent of the early incentives
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was apparently to assure performance while at least controlling cost. That is

quite different from the ivjlLed intent of the current era of incentives. To

appropriately evaluate the incentives we have to carefully consider the intent

of the users.

Specifically, the guides provide information on policies, on profit

levels, the appropriate contract for the estimated cost variation, appropriate

incentive structures, a list of extracontractual influences, and value state-

ment analysis. What was intended at the time to be guidance often ended up as

gospel. Many of the contracts of the relative time period reflect the

guidance 'imposed in the guides.*

1. Department of Defense Incentive Contracting Guide, Ilarbridge House,

Boston, Mass., 1962, 51 pages.

This first DO0 incentive contracting guide was prepared by Harvard's Dr.

Sterling Livingston under the auspices of Harbridge House. It was very

instrumental in establishing policy since it was used in the indoctrination

cuurse for 1800 Air Force contracting personnel as well as in the other DOD

training of the time.

The guide was short compared to the later editions published by the DO0

and NASA. It had seven parts: (1) The nature of incentives, (2) Cost incen-

tives, (3) Schedule incentives, (4) Performance incentives, (5) Problems of

multiple incentives and split responsibility, (6) Incentive contract manage-

ment, and (7) Renegotiation of incentives. The guide is a rich source of the

policy implications of the time. For example the fee swings associated with

the different type contracts is explained as is the appropriate fee to be used

for the target profits. These were:

....................
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1. Less than plus or minus 10% of targat cost • . • Use FP

2. More than plux or minus 25% of targot cost . . . Use CPFF

3. Between i0% and 15% . . . •se FIPI

4. From 15% to 25% . . use CPIF

5. The appropriate Coes for CPIF was 7% or 8t.

6. The appropriate fees for fixed price incentives was' 10t or lit.

Note is also made of the conflict between incentives and the policy of

the renegotiation board. Incentives were still subject to renegotiation and

the board was going Lo make sure that companies did not keep prof'its not

really earned. Alsoi the statutory limitations on fee ceilings were still

applicable and influenced the design of incentives.

2. Fundamentals in tncentive Contracting in The Defense ,-nd Aeroseace

Industry, American Management Association, Deceimber. 1963, 42 pages.

This manual of •ecture outlines was pubiished by the American Management

Asso•:iation for a series of courses which it ran for industry and governmorit

perso:nel. These includee. talks from the following eight speakers. Their key

comments are summarized belows

1. mr. William Brent (Lockheed) talked about the incentive contract

target price revision clauses of 7 Nov. 1962,

2. Professor Ralph Nash (George Washington University) spoke on the

design dnd structuring of multipLe incentives,

3. Mr. A. Lindasko (RCA) cited several w1ministrative problems:

3. the definitization of letter contracts after contract performance

had beon substantially complited,

b. the refusal to adjust target cost on CPI" contracts where

addLtional costs were the qavurnmnentas fault,

S-_
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c. government delays,

d. the refusal to write performance or schedule incentives,

a. inadequate pco-jpaa definition,

f. unattainable targets and goals, and

g. lack of detail Specifications.

4. Mr. P. A. Huey (North~ American) spoke on the application of incen-

t,'es to PERT. He covered Martin's Titan experience with cost,

schedule, And performance incentives.

5. Mr. Francis Daigle (CR) spoke on the post-contract problems. These

included: fiscal funding, CCN's, termination, changes in basic

terms, disagreement on performance scoring, changes in personnel,

. final clojeout, audit, proof of 100% contract fulfillment, the Rene-

gotiation Board's attitude on incentives, punitive negotiations, suc-

cessive squeezing of profits (Yesterday's performane biromes

torrow's standard), the statistical game on percent of CPUt and

CEFF, and the lowering of fee through negative fees. /
* 6. Mr. Gordonh Arthur (Air Force Chief of Pricing at AFSC) spoke of. cur-

cent happenings; what is good, what is bad. and what are the extra-

contractual influences.

7. Mr. Gordon Tyler (NASA Chief of Procurement at the Goddard Space

Center) spoke on incentive contracts for R&D. He said that the tra-

ditional multiple incentives were not well-suited. Therefore, they

were experirienting with a new form--the CPAF. He reviewed and

analyzed six incentive contractsi the FPI. the CPIF, the nultipLe

"CPtF, the FPI, the FPI multiple, and the CPAF. He also described

several experiments. These included:

"S.



a. options to convert from CPVY to CPIF or FPI.

b. group incentives where two at more companies would share 4 cofmsn

tee pool,

C. self adjusting contracts where price would automatically adjust#

and

d. multiple incentives with various formulas fitting different

phases of the effort.

8. Dr. John J. Kennedy (Department Head of marketing, University of

Notre Dame) %toke on the history of incentives, the design and aaaly-

sis of incentives, the negotiation of incentives, overlap, iso-fee

techniques, nomography, and the application of opecations research

techniques to their analysis and design.

This is a aost interesting docutawnt. It contains valuable insight on the

state of the art of incentives andl the problems of that time period. Of

particular note are the shortcomings that it highlights in the administration

of incentives. And this was 1963. Many seem to remain in 1983.

3. NASA Incentive Contracting Semtnar manual, Harbtldge House, Boston, mass*,

NASA, 1966, 200 plus pages.

95 This manual describes a series of cases that was developed by Harbridge

House for NASA as part of a training program run by 1larbridge House for NASA

personnel. In addition, the basic text for the course was the NASA incentive

contractinq guide. The course lasted five days. It centered around a series

of cases and their analysis through the use of various graphical techniques

lncludLnj PIM14 (PLanned Intrde•pendent Incentive Method). it is of historical

interest because it contains the instruction that the NASA pers.-nnel

received. For exatimpte it the caues sutpje-atad that the target tee for



S-22

the CPFF were around s.ix to eight percent, were these fees then regarded an

the appropriate fees to use? The suspicion is that this is Ln fact wivtt

happoaied. The fee levels of most CPuF and FP1 contracts are in 1982 the sam

as those suggested As appropriate 1n the early manuals.

4. Incentive Contracting in the Aerospace Industry, Kennedy, Nolan and Bass,

Contract Management Institute for NASA, 1966.

Thi• manual was used for training and as a reference manual for NASA

co.ntracting personnel. Courses were conducted at all the NASA Centers.

ContractLnoj Officers brought their contracts to the auminarj they were

evaluated usLnq the text material.

The manual is divided into six sections: 1. The history of incentives#

2. The rational for the incentive contracts, 3. Some conceptual aspects of

multiple incentives, 4. The design and analysis of incentive contracts, S.

Some legal aspects of incentives, and 6. An analysis of negotiation.

The contract for Ironsides in the Civil War and the 1908 Wright arothers'

Signal Corps :ontracts often are cited as early examples of incentives. And

though these are early examples, incentive contracts were used extensively

during World War I. The Bethlehem Steel, and the Dayton Airplane contracts

are good examples. Also of note are the Burke and James and the J. J. Praise

company contracts. A rich source for such data can be found in the records of

the Court of Claims. These World War I contracts were called bonus for

.avitigs contracts. Cenerally, in the court cases the bonus was allowed if

'-pt-cific contractor actions could be Identified that resulted in the savings.

And incentives were uued widely during World war II under the name of target

price contrat-ts. tan a 1943 drticle, Glenn Lloyd discusses the advantages and

the ,lisadvantages. Amnng the disadvantages was the problem of inflated

V-1
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targets. In the poet World War It period the Incentive contract was used for

large production contracts primarily as a Form C Redetera~inable ContzectP The

CPVF was used for the procurement of development and for system acquisition.

The interest in incentives in the sixties seemed to stem from several

factors:

1. The evidence that there had been greatly inaccurate estimates at

costs and schedules under CPFF

2. the belief that under the Incentive the contractor would be motivated

to improve on these prob lemsn
A,

3. the assumption that tha gjovernment would improve its own estimates of

costs and schedule,

4. the belief that the bud.getary system would operate mare effectively#

S . the assumpttan that the pricing of changje orders would be more

realistic

6. the belief that contractor efficiency would be improved

7. a disillusionment that accurate costing and timely deliveries could

not be obtained through certain legal remedies such as liquidated

damages

8. a long-standing feeling that the governnment had injected itself too

far into contractor surveillance and that the Incentive contract

would result in less, and

9. a desire to motivate contractors to impro e the quality of

performance (as opposed to its cost).

Tito dissatisfaction with the CP**? contract als played a role. The Cost-

pius-a-Percenta.ge-Cost was used widely during the first World War. An inter-

4 ~departmental board condemaned it in 1917 and recommended the CPFP. Too oftemn,

the two types were of ton linked in the perception of contracting personnel.

I/
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The advantages of Lncentives cited were:

I. greater realism in negotiation

2. better statement of work

3. overall cost and frequency of changes reduced

4. cost efficiency and cost control (compared to CPFF)

S. lower prices (and higher profits)

The manual provides in Chapters Four and Vive graphical analysis t*ch-

niques for the ne-ntiation of incentives. Chapter Six discusses the legal

issues associated with such topics as renegotiation and profit limitations and

provides a framework for the preparation for the conduct of negotiation. This

manual should be reviewed by students of incentives.

5. Cost Plus Award Fee Contracting Guide (NPC 403), NASA, January 3. 1967,

E 103 pages.

Uf interest particularly since it is a draft, this guide was intended to

replace section NPC 403 of the NASA incentive contracting guide of January 18,

1965. The guide has seven parts: (1) Intruduction, (2) Criteria and measure-

ment, (3) Structure of the CPAF contract, (4) Organization and administration,

.. (5) Cost plus award fee/cost plus incentive fee combination, (6) Summary, and

7() A study of the CPAF concept.

The guide as indicated in the chapter title is descriptive in nature. It

describes how, when and where to apply CPAF type contricts. Of note is the

proposed applicati.,n: It was to srcve some purpose other than the traditional

contracts. "CPAF contracting is not appropriate for any procurement tor which

the firm fixed priced, the formula type fixed price incentive or the co.t plus
Z .
"9.' jincentive fee types of contracts are suitable." Page 111. Also in section 7



on the theory of the CPA/ contract NASA dilutes the previous ASPR position

that profit generally is the primary motive of business.

Seven interesting questions ace raised that deal with the nature, extent

and Impact of other kinds of contractor motivations and their application to

incentive contracts. It is an Intereeting discussion that reflects the grow-

Ing concern in the middle sixties about p;ofLt being the only motivator. Eack

of the seven questions is discussed and applied to the query ot how do we con-

tract to harness contractor motivation.

6. NHmtLcs . . . 9omoqraphic Aid to Incentive Contracts. V. Hagen, 9xecutive

Staff, Marshall Space Flight Centers March.1967, 33 pages.

The manual in divided into the treatment of threse topicus (1) Nomatics

applied to stoLcs (systemic techniques for the design of incentive) (2)

HumatLcs applied to tcaditLonal incentive contracting, and (3) Top management

visability. The book is filled with diagrams and charts throughout. It it an

interesting approach for the design and evaluation of incentives. It also can

be used effectively in the tracking of prugrams (Von Braun was disenchanted

witth traditional incentive methods and resisted their use. The author worked

with Hagen In trying to develop methods that would be acceptable to the

center).*

7. 1968 Incentive Contract'ng Guide Swuwnary, Kenaedy, John J., Ph.D.,

University of Notre Dame, RCA. 1969, 21 pages.

This short paper sumAarizes the policies as described In the incentive

guide of 1968 and provides the background of how they were developed and more

importantly how they were being Lmplemented. It was prepared for use by

industry as a clarification of DOD's intent. Much ot the 1968 guide appeared
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to be arbitrary.and vague as to specific application, this permitted consider-

J able variation in interpretation. This document goes into detail on specific

points in the design of incentives. For example, in multiple Incentive con- -. -

tracts the objective should be cost control and not necessaril the lowest

cost. Researchers who evaluate multiple incentives who fail to take this

point into consideration cAn easily be misled into thinking that cost overruns

means that the Incentive has not worked. In fact often the contracts were

designed to allow the contractor all the dollars to meet or exceed the per-

formance and schedule incentives. This and similar points are explored in

P1 this paper.

8. Cost Plus Award Fee Contracting Guide, NHB 5104.4, NASA, August 1, 1967,

116 pages.

NHD 5104.4 superceded part seven of the NASA incentive contracting guide

NPC 403. It is ths final product of the drafL of Jan. 3, 1967. Instead of

the seven parts that were in the draft the official guide has four parts.

These are: Introduction, CPAP Structure and Evaluation of Criteria, Organiza-

tion and AdLinistration, and Award Pee Examples. An appendix covers the CPAT

theory.

In the introduction by Mr. George Vachetti of NASA, the appropriate usage

of tile CPA? contract is defined as that between the CPFF and CPIP contracts.

This is consistent with the Draft, there the CPAF was applied to areas where

the CPFF and the CPI? were not appropriate. As with the Draft, there is a

discussion of the motivations of contractors and there is a recognition that

the simple maximization of profit muiht not be appropridte.

The guide Is a definitive source of NASA's recouneented approach to the

design and administration of the dward fee incentive contract.

i/
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9. 000 Incentive Contracting Guide (draft), 000, August 1968, 90 pages.

This draft is liportant as it provides rich history on the development of

the guides and also provides an accurate picture of the concaptual foundations

of the policy that existed at that time. It has ninety pages and eleven sec-

tions. In the preface it describes the history of the Guide. The original

NASA and DOD guides were issued separately in 1962 at the urging of the

Monterey Conference Committee. In 1963 a new 000 Guide based on contract

defLnititn and the use of multiple incentives expanded the thinkLng and appli-

cation. The 6S O0 and NASA g9ides added considerably to the procedures and

detailed instructLins and expanded the use of multiple incintivess the NASA 67

Guide on CPA? Contracts developed the theory and application of the CPA? con-

tract and was widely distributed mong government and industry. The 1968

"Guide was the first joint 00/NASA booki it updated and sodif L.4 the policies

based on the experience of the services •ad the .recoemendations oi industry

antd various study groups. The intent of the guide was to minLmii compalexity

and to increase the effect ot motivation. The contents veoes (1) Introduc-

tion. (2) Incentives in pro-award prucurement actions, (3) Incentive structur-

ing, CPIV. (4) Incentive structuring. VVI, (S) Incentive contract negotiation,

(6) Contract administration, (7) Cost plus fee -(8 Incentive services, (9) . ..

Exceptional methods of structuring, and (10) txttacontractual influences.

The extracontractual influences are tf critical significance': The guide

states that reward factors equal or nearl-° equal to profit are company growth

t (new fields of business), prestige (public image, social approval, national

goals), opportunity for foll.ow-on business (diversification or transformation* I
* I

to commercial business) and utilization of available skills and open capac-'

ity). These factors and their impact on the application of incentives is

* *1iscuaed at lengthi.
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10. Incentive Contracting: A Synopsis and Guide, Gunn,, Kenneth C., major,

USAF, May 1974, 70 pages.

Major Gunn's objective was to develop a concise synopsis and guide, on

Incentive contracting fov use by program i•anagers, contracting officers, and

"engineers to explain the theory, structure and pitfalls of incentive contract-

Lng arrangements. This guide is not intended to make an export out of the

reader nor is it written for the practicing expect. It is for the person who

has only 4 limited knowledge of incentive contracting and desire& to fill a

voli in that knowledge. The expert. %#Ill find this guide too simplistic to be

of value. Another purpose of the paper wad to analyze the missile System

Incentive Contract that was prepared by students of the Defense System manage-

ment School.

SThere are five parts to the paper: (I) An introduction which covers the

purpose and limitations, (2) The background of Incentives, (3) The theory of

incentives, (4) Structuring incentives and (5) Summary.

General advantages and disadvantages of incentives from the literature

are discussed. He offers ten principles:

1. The contract structure should be simple.

2. The mission must be clearly defined dnd not subject to significant

change.

3. Performance parameters outside the state of art should not be used.

4. Do not incentivize scheduld or performance elements that have no

value to the government.

"S. Do not use incentives to assure a single performance parameter vit1

" be achioved. Do that in the specification.

6. Do not attempt to incentivize all possible performance parameters.

7. Be sure .anges of effectiveness are Attainable and realistic.

.. • --- /. , , '/ : \,
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3. Use coat only where there Is only a minimum o2pportunity or need to

impruve performance ot scheilule.

9. Use the implied value te:hnique.

10. Use life cycle cost systems effectiveness dnd crLticAl initial opera-

tional criterion for asseusing worth to the governma.nt.

It is concluded that Incentive contracts are a useful tool and a techni-

cally correct way to acquire major weapon systems.
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IV. The Selection of Contract Type

The appropriate contract type is central to this overall study. What are

the conditions for the appropriate applicatioa of the various contractual

arrangements? The answer lies partially in the variables ia the procurement

situation. Some clues should be found in the literature that identifies and

isolates these factors for consideration. The articles and papers in tbis

section do just that. For additional considerations, please also refer to

the various contract manuals included in the references in section 3 of this

document.

1. 'Air Force Guide to Contract Type, Air Materis.1 Command, 1958, 35 pages.

Types of contracts and the conditions for their use are described. Of

specific relevance are the conditions that led to the use of the incentive.

Also of significance are the statuary requiremeuts for incentives in the

U.S. Code Title Ten. The elements recommended for consideration in the

selectionof the contract type were:

I. Type and complexity of the item,

2. Urgency of the requirement,

3. Period of contract performance,

4. \Length of production,

5. egree of competition,

6. Difficulty in the estimation of costs,

7. vailability of comparative cost data,

8. P ior experience of the contractor,

9. 1 tent and nature of the subcontractor assumption of risk,

10. T.chnical capability,



I1. financial responsbbiiity, and

12. The admisiestrative costs to both parties.

Under Title Ton no incentive contract ooald be -ced anlese it was ftist

determined that the use of such & contract was likely to be less costly th•a

other types ot contracts and that it wae improbable to scure the necessary

services of supplies without the use of such a contract. The contracting

officer was required by law to make sac•O c determination and to provide "se

in writing to the rnereal accounting Office. . final point of interests The

- - author traces the increased use of cost contracts (from 12.7t in 1952 to 40.9b

i in 1959) to the increased complexity and technical nature of the end itiem.

2. Selection of Contract Type. Goddard Space Center, #0592647, April, 1961, S

pagem.

The document developed by Goddard for its procurement personnel provides

gJuidance on the appropriate contract type based on the procurement stage, the , j

-""".- p rezent situation, the range of uncertainty in the estimated costs and the

item being procured. The recommended contract based on the cost uncertainty

was$

Fixed price , , , plus or minus 3%

Fixed price incentive . . . plus or minus 10%

"Fixed price incentive successive . . . plus or minus 10%

Cust plus incentive feet .o plus or minus 1S%

This is an interesting contrast to the range establishe4 in the incentive

gjuide of 1962 which was quite different. These recommended cost variation

ranges and the associated recommended fee ranges strongly influenced the

profit rate negotiated under these types of contracts.

.. \

//
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3. Army Chart of Contract Zy~es, U.S. Army, 1961 (Original S7, Rev. 61),

* Large Folding. Chart.

The chart headings are contract type@ "description, specal approval*

required. advantages, disadvantages, special limitations, and rearks. The

chart provides valuable insight into the attitudes a&M thinking tI the Army A&

19%1. As to incentives, the chart indicates that they were not widely use4 by

the Army but were used by the Wavy in ship building contracts an by the Air

Force for air frames. Also worth noting are the advantages and disadvantages

stated for incentives. The advantages are that they encourage efficiency and

-- " the disadvantages (which greatly outnumber the advantages) were that (1)

incentives required complicated accounting systems, (2) they inerea;ed the

cost of administration. (3) the government assumed part oa the risk, (4) it

was difficult to establish the tarlets, and (5) they required expezienced and

honest contractors.

This chart was used in the training of contracting officers at the Fort

Lee Procurement School. It was also used at the School of Systems and

-, Logistics at Wright-Patterson APB in the lata 50's and early 60's.

4. Control of Production Unit Cost in Major Weapons System Acogisitionso

: ! Kenyon, Peter B., Lieutenant CoLonel, U.S. Army, February 1974, 57 paeso.

., I The purpose of this paper is to examine the ways and means that the

Department of Defense and its senior military and civilian program managers

.i Ican achieve and maintain control of the production unit cost of major weapons

. {systems. It is included in this section becau3e it relates contract type to

" , ; production unit costs.

This study examines a conceptual development and procurement program. It

' oes so froe the standpoint of various typical proqrda objectives. Particular

._

-* I



emphasis is on those aspects of the program that can influence control over

the unit production cost. Ut delineates the contractl4I requirements, fr both

workscope (soft-wear) and data Ltems th•se aire sen as necessary for both

defense contractors and the government* They are required in order to

establish a reasonable production unit cost goal. The study reviews various

contemporary techniques that bear on the problem of controlling the unit

production cost of largo complex weapon systems. Further, it examines

techniques that may be suitable to achieve better production unit cost,

control. Same of the additional techniques that are outlined include
-. 1

designing for productivity-throughout th'. entire development cycle, the

establishment of t.he working level of gavournment contractor "trade off* teams,

and changes to the procurement process Lncluding contracting methods and types

of contracts during low rate initial production and subsequent follow-on full l

scale production.

Several techniques are prerented and related in a d14grase These ares

1. Design to unit production costs,

2. Cost tracking,

3. Milestone tracking.

4. Award fee contracting,

S. Trade off team•, and

6. Firm fixed price contracting.

The article is interesting as a structured approach to an umbrella system for

the assurance of getting a "good buy* and for illustrating the role of the

contract type as part of the spectrum of techniques.
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V. Characteristics of the Aerospace/Defonse tndustry

Incentive contracts may or may not work. Profit say or may not be the

prime motivator uf industry. That is the focus of this section. To fully

comprehend the problem oa the effectiveness of an incentive contract. or any

contract for that matter, the contractual mIlieu ou1t be exastode. It it

necessary to consider the uncontrollable factors aw veil as the controllable

ones. It is necessary to look. at the external factors that Lapings oan the

behavior of the individual f Iz as well as delving into the bowels of the

organization to find out what makes the company behave as it does. The"e

external factors. ace explored in these papers. Lach firm Is part of a larger

whole--the Defense-Aerospace Complex. To understand the firm we need to know

something about the whole industry. Growth, stability, turnover, sales,

investments, technological levels, employment and other factors are consider-

ed. See for example the works of 9gan, Fletcher, Weidenbaum, and Mahoney for

y. a start and quick review of the economics of the industry. Diviti, Kennedy,

"and Roberts provide insight Into the behavior of the firm and the customer.

These again help us to understand the mo.tivational patterns of the contract-

or. . Many of these papers could easily have been incLudie-A the section on

motivation. After reading these papers it would be difficult to still enter-

tain the short-run peofit argument as the primary motivation of a business.

1. Factors for Consideration in Obtaining Military Research and Development

Contr.acts, Mahoney, Major John J., USAF, 1958, 210 pages.

Major John Mahoney studied the factors that were important in getting

Vb military contracts. The study was conducted primarily through questionnaires

I, mailed to 282 companies and 147 government R&D personnel. He organized the

i7



j ~industry and government responses and omepa red theme An insight is provided

f into contractor motivation.IThe study* has fo ur parts: (1) The problem of what factors industry and

government think are important in obtaining military contracts# (2) A.

descriptiona at military R&D contract,*, (3) The mthods "aed in the survey. (4)

* j The negative incentiVes wer: '(1) Low profits# (2) Lack of follov

production assurance, (3) Government administrations (4) Lack of in-service

coordination, (S) Delays In decisions. (6) Feweo opportunities for. RD work@

S(7. ack of continuity, () security requirements, (9) Difficulty o n locating

the proper people to work with, (10) High cost of personal sell..13 and (11)

Misunderstanding of the specifications.

The positive motivations were: (1) The chance to contribute to the

national. defense, (2) A way of enlarging the company** acientif to staff, (3)

Getting facilities and equipment, (4) Transference to commercial market, (5)

* Fair treatment by the government, and (6) The lack of the neceosity of using

influence in getting the business.

The most Important factors in getting contracts wares (1) Company repu-

"tation, p 2) Having high-grade technical personnel. (3) The ability to organize

a group to meet schiedules, (4) A sound approach to scientific problems, (5) A

previous record of success, (6) Unique and original ideas, (7) maintaining a

close contact with the government, (8) Showing understanding of the problem,

o* .

(9) Donumdeented soun p rosals (10 Gea~ring the sOaleys aprchnto~ sthet 13) '•

atr tneated, (11 ah sou rndinncia conditi) on and (12 Strenessingyreliability

and inabiity.

Ih otLpra••cosL etn •tat ee 1 ojn e•
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2. A Study of Contractors Proposal Efforts, Divita, S. F., 1960, 103 page..

OivitAls work is presen.o4 in five pTa.es (1) This reseirch program, (2)

General observations, (3) Findings, (4) summary of findings, and (5) Conclu-

sions. The purpose of the study was to atudy contractors propodal effort& to

determine the process and to see what impact the imputs had an success. The

study was conducted in conjunction with several members of the Harvard Bust.-

nes3 School. tight case studies were conducted. The investigation was limit-

ed to the major proposal efforts associated with complex sub-systems. The

companies invested substantial R&D and were mostly in the electronics area.

: -. The process that produced the proposal is highlighted. For the student

of incentives it h.as particular interest. It provides insight into a

"government contractor and it also dwnuonstrates the many factors that enter

into the determination of the bidding price other than cost.

3. A Survey-of the National Association of Professional Contract Administra-

tors, Mary -ore, J., Vice-President, NAPCA, Feb. 15. 1962, 83 pages.

Marymore's objective was to describe the nature of the job of the con-

tract administrator. It is presented in three parts: 1. dackground. 2. The

survey, and 3. The conclusions. It includes the survey patterns by state, how

contracts are assigned, the scope of activity, the education and training, the

organization responsible for review of contract terms, the level at which con-

tract policy is determined, the corporate areas to which contracts report, and

how contract administration participates in the pricing function.

The survey consisted of 36 questions distributed to 520 defense contract-

ors in 31 states. Replies were received from 88 companies. Two-thirds of the

respondents were large and the balance small. The answers to the questions

: :/
.4
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* are presented in tables. Taken together the data provides an interesting

insight to many of the questLons that. relate to the effectiveness of Incentive

* contracts. Insight as to the level of delegation and the nature of the inter-

nal administration of the contract once it is negotiated can be gleaned from

the tables.

4. The Transferability of Defense Industry Resources to Civilian 1se.

WeLdenbaump Murray L., Senior taonomLst. Stanford Research Institute,

November 21,. 1963, 1I pages.

At the time that Professor Weidenbaus made this statement to the Senate*

the country was concerned about maintaining the capabilicy of the defense

Lndustry which was facing declining sales. The questioa that he a4ddesse4 was

the nature of the industry and its chancee for succeseful diversification and

the subsequent impAct on the economy. The paper presents nine conclusions

pertaining to the problems an4 the impact of transferability.

The paper was divided into an introduction, the specialized nature of

defense resources, and the changes in public policy. The particular points of*

the article weres

1. Seventy-two percent of the value of the mLlitaty prime contracts

awarded in 1962 went to 100 companies.and institutions. Of that

amount seven major industries accounted for nine-tenths of the sales.f 2. Fifty-six of the companies were in aiccraft, 'missile, electronics.

* 3. Ton were petroleum and seven each are in autemotive, ships.

ammunition.

4. Five were constructLon and one a rifle manufacturer.
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S. Research Program on the Organization and m~anagement of R 6 D....How the

U.S. Buys Research, Roberts, Edwar4 a., K"'. Sloas School 082, August

:•::':194.

"Professor Roberts. studie4 the government R&D process for siz years. Ou

this particular study, he and his colleai.es evalua.*ed 41 000 awards of eightl

thousand to eight-ail1Lon dollars and ten =ontract from a non-dafease agency

ranging In size from one million to forty-*Allion dollars, They lnterviewed 4

.0-0 ,wide range of personnel directly involved let the award process and had fCreed

to review the-agency files. Some of his n•Ungs wereg

0 - 1. Awards usually go to the firms tl.at are initially preferred by the

"- government--even with the competitive system.
o p'

2. The real award process is one that involves a long term contract

between the technical people in government and industry. On theK'
basis of these relationship ideas are generated that eventually

"become requirements. The government tends to work the system to

place the award with those they perceive as competent.

3. Similar to Scherer and Peck they found no evidence of political con-

siderationts playing a role even though they found a lot of political

.-. activity.

4. The costs of proposal efforts are very high (3% to 1-9O% of direct

cost of tie contract awarded--Roberts, MZT Study). This costs money

and time delays.

S. For R&D awards under 1 million, the government sihould be able to

solicit industry informally to secure vendors.

6. At all levels of R&D the criteria should be the benefits versus the

costs of a formal solicitation method. The costs of superficial com-

petition may oucweigh the benefits.

. I

• ............. .



in this article Roberts makes reference to at least three other studies

of the proposal peoces* that veto going on at that time at 1=*

4. Research and Oevelogment in Small Defense Firms: A Study in Narketing to

the Government,, gan, Douglas NelRas, HiLddl 1960's, 270 pages.

Some Insight Into this study can be gained by consAntring the Table of

Contents: (1) Introduction4 2)ý a pcofilo of changing technoloWg (3) The

character of aerospace Industries# (4) Source selection. competition an4 small

business,. (5) Demand in technical markets, (6) Risk and R& conduct, (7) The

specification of variables and the choice of statistical tests, (6) The anal-

sis of now product efforts, (9) Secondary factors affecting now productr4
research# and (10) Summary and conclusions*

This dissertation provides a rich source of data to provide a basis foc

Insight into the motivations and constraints of the aerospace manufacturers.

It examined the nature of the marketel for example, the authoc studied the

allocation by small firms of company research between new product opportuni-

ties and existing products.' Zn. Chapter t he draws a comparison between the

normal market and the Industrial military complex. In Prt Twoe, 2gai traced

the changes in the magnitude and the sources of R&D funds. He highlights the

role of the government in promotion and abetting technological change.

Chapter Three outlined the aerospace market. tvident is the concentration in

large firms. Also of note is the nature of the Instruments of contractings

- lthat characterize the'aerospace Industry.

Zn Chapter 4 he highlighted the opportunity for firms to develop favored

p ositions because of the uniqueness of their products and the natire of the

: Iadmi•nitrat.ve rather than economic selection. Chaptur S dealt with the

nature of demand. The uncertainties are unique due to sudden shifts in demand
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f;roe unanticipated technological environments and the uncertainty of the

f ederal budgeting process. The magnitude of risk is greater than commercial

.' ,markets. To reduce the risk the buyer and seller are closer than in the trad-
a/

itional markets of commercial products. Egan concluded throweh his analysis

that& (1) The governmeat oriente4 firms pertore mwre new prouact research.

.In fac t goverment market L4 the most receptive buyer of mw tochnoUoe

(2) The demand is directed by the buyers aAd not the sellers. (3) Sitz alone

.-a not a meaningful Lndicatot of behavior 4a It relates to resfech. Technt-

cal flexibility LA the meam of gaining mtrket acceptance. The real product

-- of these companies is knowledge and scientific skill r4ther than excellence oa

manufacture. A dominant factor is the exient ot the research effoct* (4) The

source fot new ideas is dominated by the buyer--rather than internally geoer-

ated as one might expect in commercial companies. (5) Same weight meut be

given to the size off firms and the intensity of the research in the determina-

tion of research allocations.

7. Defense Aerospace Marketing:_ A Modell for Effective Action, Kennedy, Dr.

John J., Chairman of Department of Marketing, Univ. of Notre Dame, W'ater

S!1965. 9 pages.

The paper presents a conceptual approach to the nature of the marketing

process within the aerospace firm and industry. It develop$ a model, and then

discu"sses the component parts. The organization of the paper is: A) Environ-

mental factors, B) Weaknesses of marketing practices, C) Theory on organiz-

tional activities, and 0) Guides to marketing practices.

The functional marketing activities are market intelligence, market plan-

-- 4 ning, proposal formulation, customer relations, negotiations, and contracts:

A-. I

A'L
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Success in obtaining contracts in directly related to previous good perfoc-

mance, demand creation, the level of proposal sophistication# the cultivatiom

of the decision channel, the expertise of the custmet rLaticolntsfnctLo, 4a"\

the extent to which sound market planning has been undertaken based on marketc-

ing intelligence.

8. Xarketing and Engineering Strategies for Winning A A 0 Contracts. Roberta,

Edward a., Professor 1IT, Sloaui school, Paper #65, July, 1965, 25 pages.

This is one of several papers that resulted froa tile ongoing 5reaea.ch

p program at MIT into marketing in the aerospace industry. This paticular

study addressed the characteristics of the successful bidder. The project

reviewed contracts at D0O and NASA. The nuabem0 of 000 contcacta were 41 and

49 for the two groups studieds the NASA sample convisted of 10 contracts. The

conclusions are of interest to the study of incentives because they provide

insight into the organizational behavior of the industry-government

relationship.

The results are similar to those reported in a prior Roberts p4per pub-

lished in August of 1964 on How the US Buys Research, apd in fact is part of

the same continuing study. The results wetre (1) In the first phase of the

award process many of the bidders are eliminated as not being technically

competent. The ores left are often the companies originally recommended by

the yovernmtnt. (2) Of the 49 cases studied, there were sixteen cases where

only one contractor was deemed technically qualified. In thirty-five of the

cases only two bidders qualified. (3) Of the remaining bidders the award went

most often to the low bidder. (4) The technical initiator entered into the

procurement process with a prospect already in his mind and he reflecte4 this

on his list of suggested bidders. (5) Non-bidders (those thrown out ds not 4y \

"'>1 Ii
,'/.
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feasible) are completely different than bidders in regards to fore-knowledge

; *-,nd customer contact. (6) The unsolicited proposal was a key factor n 312% of

the rewards. (7) Whether the RFP was anticipated correlates highly with •in

13 or lose. (8) The award process Is domLnated by face-to-face. petsoa-to-person

contact, technical exchange• and the development of confidence.

9. Defense Marketing A Model for Ef fective Action, Kennedy, Dr.. joMs .r

Chairman of Marketing Department, Univ. of Notre Daomw De@. is, 1965, 1i

Pages.

The purpose of the paper was to describe the nature of the defense,

industry and to develop a moleil for markstinq. The paper was divide4 into

several 9ectionas I.. Environmental factors, 2. Weaknesses-oa deieane-space

marketing practices. 3. A conceptual model far defense marketiLg, and 4.

Recommended practices.

The environmental factors were scope, dollar risk, created competition,

the nature of the product,. the research and devalopment capability, change and

obsolescence, an oligopolistic supply, a quaei-legali.tic structure, and. the

political arena.

The weaknesses cited area no marketing concept, shotgun proposals.

speaking to yourself, leng of customer pulse, seat of the pants pricing, the

contract firehose, and ho-setrading.

The balance of the article outlines what the principal functions of an

aerospace company should be: marketing Intelligence, market planning, propo-

sal formulation, customer relations, and negotiations and contracts. The

article concludes with specific recommended marketing practices.

-- /

,o.j, \, .\
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10. Defense Industry Diversification--An Analysis with 12 Case Studies,

Gi lmore, John S. and Dean C. Coddingham. Jan. 1966, 334 pages.

| l.•sL document is a rich source of information on the aerospace LIndustry's

characteristics and statistics. It was commissioned to provide assistan..e to

firms considering diversification due to the then severe cutbacks in DOD and

I- NASA funding. Zn addition to the authors listed above Waidenbaa• an4 Scherer

were a1so associated with the. project &A cons-ltants. Copies ot articles by-

these autiors are attached in the appendaxe.

Te. to ,major parts, In pat 1# the authors cover eight aceas

4 f setting the background for the natur of the problem of diver-i'uications and

iLn prt 2, they then summarize twelve cases of aerospace firms' attemts to

Sdiversify. Appendixes are provided fre each secttle that are richb in data

about defense industry firms' operations.

The eight sections of part I ares 1) Introduction to analysis, 2) Fac-

tors Influencing diversification in the defense industry, 3) What kind of div-

ersification, 4) Different approaches to acquisition, S) Experiences of

selected defense firms, 6) Conventional knowledge of defonse firms about

diversification, 7) Guidelines, and 9) The public interest in defense

diversification.

Part •wo has three sections: 1) The statistical background of the

defense industry, 2) The twelve casa studieos and 3) Five appendices contain-

ing articles by knowedgeable people in the tiled.

11. The Defense Industry CcAplex, Fletcher, Alec A., February, 1966, 42

pages,

This paper was prepared for the students of the School of Systems and

Logistics for their study of the economics of the aerospace industry. it

/



'0

S•=-44

covers demographic and economic parameters. The paper is divided into several

pact& as follows:

* -- A. In Introduction,

"B. Defense expenditures an4 gross national product,

C. Breakdown of defense expenditures,.

D. The defense industry and Industry generally#

Z. Ifffects on the cmntry's econzy,

re Research and devv.&opmento

G. Competition in the industry,

H. Resources,

1. Performan•o, cost, and schedule,

"J. The effect of past performance of awards,

K. Weapon system management and the defense industry,

L. Weapon system contracting,

M. Small business,

N. Incentives to enter the Industry,

0. The non-profits, and

P. The future of the Industry.

The development of defense firms from relatively oall firms to places

among the Fortune 500 had its beginnings in World War It. In 1939, no air-

craft firms appeared in the list. By 1945 font were in the top 25. In 1963,

41 of the top 100 defense firmis vere also on the list of the top 100 o the

Fortune 500. Since 1939, 195 companies have been represented in the top 100

defense firms.

Since World War It and the large production runs, the trend has been to

jreater complexity, smaller numbers, and a much larger proportion of the total



cost gjoing to R&D. For example only 3% of the costs of the B-S2 wer* allo-*.-1 cated to RGDi lot Ihe 3-70 the proportion Ls 30%9

"4 This paper provides a valuable insight to the external macro forces that

have to have a major Influence am contract ouatcoes. tt also suggests' the

dLffLculty og coaorisg contract outcomes toJ different time frames.

12. Strategies for Diversification of Defensis/Space Companies, Veidenbauam,
t

" Murray L.. WashLngtoo University. St.Lo•ls, NO, June 21. 1947, 17 pages.

Professor Mbidenbaum discuseas strategies for diversif Lcatil 'by defense

S-companbas. Tthe analysis is presented in five prcts&

S"" 1. Ute.rlnal Orientation, a m4aro picture of the Industry including sales

*.- by customer and product gtroup.

2. Targeting, setting goals and objectives,

3.. Internal Orientation, a Ulst ot characteristics of the aerospace

firm.

4. Development, the options for growth and a matrix of opportunities,

and

5. Evaluation.

"The particular chdracteristics of the firms trea divid*4 into the

strengths and the weaknesses.

The strengths worst

|- I. The engineering, design and development capability,

i. The manufacturing capability for exotic materials and cloae

tolerances,

3. The detailed knowledge of military/space markets and contractual,

procedures,

4. The unique systems management capability, and

. S. The ability to bring together and work with a wide variety of firma.
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The weakness** were:

1. a lack of broad marketing and distribution capability,,

2. A lack of experience on mass production.

3. a low cagitAllastion relative to sales,

4. A lack of experience with military markets and pcodbcts, wa

S. H ighly limited and specialized equipment.

13o Application of Desicn-to-Cost Conceet to Major Weapon vtstm-

80-Uisitions U.S. General Accounting Office, Junen 197S, 22 pages*

"This paper presents a General Accounting dPf-ices review of ths. applica

tion of the *design-to-cost' concept to major wvapon system acquisitions.

7weapon system acquisition costs had been increasing. The estimated wAnit cost

-o,.

oi the lateet generation of each of eight systems was estimated to rm from

one and a half to six times the cost of their predecessors. The cost in-

creases would even be larger if they were to include intflation. Fact of the

cost had been for large-scale improvements in performance capability. The

problem was that DOW) had not been and would not be able to buy weapons in the

quantities needed if this trend were to continue.

Dosign-to-cost had boon in existence for about four years. None of the

weapon systems to which it had been applied hod yet resilted In much produc-

tion. Therefore, it was too soon to know whether contractors would succeed in

dlesigjningj systems which would meet the performance objective* and. yet.\ could

*be produced at a Cljst within the gjoal established as a targjet. much od

depend on military program advocates not pressing for unnecessary sophis Lca-

Stion. in the opinion of the GAG to the extent that design-to-cost had sr usht

about an increased coest consciousness. It offered excellent prospects for

""edu.:ing the cost of acquiring new weapon systems.

_f,,-".. Meax., '



-- - -'

*47

14. Investment Policy for Cost Reduction, BectrAnd, Harold L., Dr. Jean C.

La.• ance, Dr.. Henry J. Boisseu., Jr., and Anthony J. Provenzano, December

1976. 139 pages. /.

This report examines current investment opportunities for defensw-relate4

industries and the fictors aotivating capital investment, especially those

related to cost reduction. D00 procure•ent policies that woul mactivate

defense-related industries to make cost-reduction Investmant. re recomendad.

~.< IThe report contains capital investment case studies atf our induastries and 4

macroeconomic projection of 4sfense Lndustcies' capital investment

requirements. Two conclusions ares

1). Contractors Invest is capital equipment either to gain contracts or

"to satisfy contractual obligations. Investsent toe the purpose of

cost .-eduction apparently is hampered by some IU procurement

policies, procedures and practices.

2) Investment incentives Are grouped Into two categories. The first

contains incentives already in the ASPR, which appear to require only

1.. broader application or minor change for immediate effect. The second

comprises incentives -that require substantial ctange in the ASPR, or

"congressional action, before they can be implemented.

15. Comoetition in HMLh -Technology Government harkets, Weidenbaum, Professor

"Murray# Dept. of Economics, Washington Univ., St. Louis, NO. Working

.. Paper 16713, 23 pages.

"This is another of Weidenbaum's papers on the economics of the aerospace

indu.stry. It is a very interesting paper. It is divided into four sections.

St' These are:

% 4
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1. Introduction: a description of the government market.

2. The Seller.+ concentration trends, size, distribution of awards, and

im-ortance of awnrds.

3. The Nature of Competition... ,

4. The Measure of Competitions types of competition (,-:c-,titive.

"competitive), turnover amonq suppliers. concentration ratios, wIrket

concentration of Air Force procurement• value of shipments by cate-

gory. nil market character.

The conclusions weres

_ I. There are several unique characteristics of aerospace markets which

includ, that they are mnoponistic. and that the price is not always

the determinate of sales. Also the tech.nical capability is import-

ant, there is rapid obsolescence and the production which Is not foar

inventory occurs after sales. Finally the bulk of the work done is

oriented to the public requirements and not to market demands.

"2. A relatively limited number of companies receive most of the

contracts. /

3. The leading 100 DO0 and NASA firms is similar-.

4. The medium size firms receive most of the awards.

5. Competition relates more often to technical competence than price.

6. An analysis of the top 25 firms in 1957 and 1967 in aerospace and

non-aerospace indicates 21 of 25 are the same. Both have high

stability.

7. Accepting that high concentration occurs when eight firma control 70%

or more of the sales, the aerospace industry is concentrated in three

sectors: aircraft, combat vehicles, and spares. Less stringent

standards would indicate more cases of lesaer competition.

% ° . .



S.-

•'-of oncentrat ton and in0009. ly do not appear to be eapp:odte.

Ii

0-.
"-S*#

S\

- ft

.jK

,' S•. -

° , , .



"VI. Incentive Cnntracts Studies Empirical and Non-Empirical

This part includes most of the stsidiaa that have been made on the effocw-

tiveness of the incentive contract. In -ost in4tancear the data sourcas wore

existing DO0 or NASA contract records anL. interviews with industry and/or

government personnel. Some of the studies are limited to a single Service.

Structurally the studies fall into two broad categories: First there are

empirical studies based on hypotheses tested through statistical analysis of

collected data, and secondly there are inductive-deductive studies which

-'. utilize some model or models to determine reasonably expected outcomes. The

studies have been conducted by a hand full of people. Typically the research-

era were associated with tte government or the aerospace industry in some

capacity. These included (1) the government procurement schools at Wright-

Patterson Air Force Bass, at Fort Lee, Virginia, at Fort McNair, Virginia, at

Moneterey, California, and at Carlisle, Pennaylvanias (2) The Think Tanks much

as Rand, IDA and LM24! (3) Academicianse at university-goverment. funded

research programs such as those at MIT, Harvard, and the universities ia and

around Washington, D.C.: (4) The Government Audit Agencies of a variety of

kinds; and (5) University faculty associated, in some fashion with the Aero-

space Industry. The university researchers almost always came frum institu-

tions or universities that were among the top 100 DOD or NASA contractors.

m% fIt is always a risk to attempt to summarize a large body of research.

SAnd this case is no different. Any attempt would be biased by the selection

, process as well as by the researchers own Iprudispositions and expectation

set. The intereste.d party is urged to review the individual synopsis to
%J.%. Opst

a ttempt to provide some synthesis of his or her own. Howcver, certain issues

Scame up again and again.

%.



The question ot efficiency was attacked in various wys, eostly it was

either through mes4uring the outputs, of the contracts such, a final cost a4

"profits or measuring the impact oan the economic utilization of oompany

resources. I do not recall a single study that measured the quality or the

effectiveness of the product itself. Perhaps that was because of the dif-

ficulty of such an apgroachi

Several of the studies attempted to mmarize the literature to date.

This might be a good place to start the review of this material. See for

"~ example, the study in WI, Demong, Troy Jones or Ray Hunt. See also the

% impact of indirect costs in the work of Lynch and Pace.

1. Report to the Congress of the United States. Examindtion of Incentive

Target Prices Under Degartment of the Air Force Fixed-Price incentive

S Contracts with Lockheed Aircraft Corporation Georgia Division, The

Comptroller General of the United Sta-es, May, 1959, 33 pages.

The misrepresentation of costs is a recurring theme, this investigation

examined the estimated costs for subcontracted airframe components. Those had

been used in negotiating incenttve target prices for an Air force Fixed-Price -'

o. .%

Incentive Cont-act with The Lockheed Aircraft Corporation.

' The comptroller concluded that since the contractor held firm quotations

"from subcontractors of prices lower than those represented as it anticipated
.% " I

costs, the use of higher estimates constituted an incorrect state'ment of costs

to be incurred for the subcontracted airframe components. In addition,

Lockheed should not have disclosed the major reduction in its quoted price of

;." .. the empennage assemblies which occurred after the submission of its proposal.

* This reduction had been specifically brought to the attention of responsible

Lockheed officials prior to completion of target price negotiations.
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This study reveals but one at numerous practices that contribute to the

-- questionable validity of target coats.

- Since thoes overestimates were not disclosed by the Air Force's review of

Lockheed proposals, they were not considered in negotiations mAn consequently

the target costs were excessive. Unless aa adjustment was aide, the coatrac-

toa would have received unearned incentive rgrticipations and target profits

because of excessive target costs, rather than actual savings acc liUshed ti

,performance ofothe contracts.

S2. The Use of Incentive Contracts In Aircraft Procurement, Redden, Edward G.,

Lt. USN, 1965, 48 pagcs.

The Naval Postgraduate school paper reviews 'the theory and the practice

of incentives through the analysis of the Navy's experience with Incentive

contracts. The paper has five pactsa 1. Introduction. 2. Background and

application* 3. Discussion and conclusions, 4. Recommendation•, and 5.

S ilibliography.

The conclusions and recommendations ares

1. Policies and procedures have to be changed if incentive contracts are

to attain a high degree of effectiveness.

"2. The willingness of n contractor to accept an incentive is & function

of the contractors business volume and his financial status.

"3. The benefits of incentives go beyond the nornmal oal of effectiveness

of costs.

4. Profit potentials that motivate the contractor must be established.

5. Targets must be realistic and mutually decided upon.

6. The later a contract is def initized the harder it is to 'establish

effective incentivejs.
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7. Ivaluate contractor performance periodically, not just at the end of

the contract.

a. The farther down the organization the incentives are applied, the

sore effective they are likely to be.

9. The award fee contract is not considered feasible for general employ-

ment in aircraft procurement due to the arbitrary nature at the award

and the absence of known incentives during the procurement process.

"10. flestjn %Indl specification endn'es are a major detrtment to the *ffec-

"tive use of contractual incentives.

11. Another *tumbling block is the awar4 policy. Fees are not high

enough to motivate and the penalties are not great enough to provide

adequate protection against poor performance. The rigidity of

current pr'ofit levels must he relaxdI.

12. The renegotiation board proceedincjs have also Limited the effects of

incentive.

13. The area of subcontracting has become paramount and should be con-

sidered in the structure of the incentive.

"14. Performance, incentives need to be improved by including maintainabil.

" I ity and the overall per-fcea-nce of the end-item.

15. Schedule incentives should emphasize positive ratheor than negative

: | factors.

"16. The basing of profits on costs thdt areh'ard to estimate and that

continually change over the contract accounted for the majority of

the criticisas against incentive contracts.

17. The contractor's disutLitty for cost savings can" negate the incen-

-tive. He say use increased costs to improve his facilities, to cover

*: .
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oveheae. from other projects, or improve his product to be more coin-

patit•ive for follow-ons.

18. Cost audits should be based on direct coiting rather than absorption

costing.

19. Regardless of the methods employed in the utilization of incentive

contracts, extreme care should be taken to insure that governmenUt

"controls over contractor operations are kept to a siiLnum.

"3. Contractor Oecision Making and Incentive Fees Contracts, Bradley, C. 3.,

C. C. McCuLstAon. December 1965, 29 pages.

The objectives were to identify and analyze NAS'°s present and emerging

policy problems. They conclude:

1. The contractor is not greatly mocivated by the prospect of 4 fee

.. greater than that which he considers *fALr."

2. The incentive contract philosophy incorporates the explicit assump-

tian that contractors can and will significantly control their costs

to particLpte in the incentive "rewar4s" for efficiency. The poo-

sibilities for controlling the cost outcomes are insignificant in

comparLso.a to the oSt uncertainties associated with incentive con-

tracts. Therefore the contractor seeks the most desirable position

* ;in terms of the uncertainties of the cost outcome. This position

does not coincide with thd negotiations of high sharing fractions and

P-• wite fee wij•.g--terms which would be s -ipj'ificant naluct.-ment to the

contractor to hold costs ,ldwn.

3. The contractor has an exceLlent opportunity with incentive contracts

: tto negot-Ata an arrangecment which will provitde for a greater utility

than that of a CP'FV contrdct.

En•



4. Tight target coats arq completely incompatible with the negotiations

• of strong Incentive provisicns. Assuaing that the target costs are

reasonably tight on thea averaga there is a definite Indication that

sharing fractions larger than those now being negotiated would result

in incentive contracts with greater risk than FV'V contracts--unless tha

target fee is considerably greater than the legal limits.

5. Furthermore, there appeans to be little inducement for the government

contract negotiator to negotiate sharing arrangements which would

' orovide .a significant inducement for the contractors. In fact, It is

usually to their (Contracting Officer) advantage to negotiate moderate

to small sharing arrangoemnts.

6. Incentive contracts have an advantage of flexibility in the fee

arrangement. This assumes that this Attribute is a rational and

desirable objective.

7. Despite certain past criticism, the incentive contract has the

quasi-theoretical facade of promoting efficiency through a basic

appeal to the profit motive.

8. The method of pricing cost-plus contracts can result in a greater fee

for overruns than for underruns. This is a significant factor to

consider if one is designing a fee schedule to appeal to a shert-run

profit motivation. However, if contractors tre oriented towards the

short-run profit rewards, one would expect a greater number of cost

I overruns on incentive contracts than are presently indicated by the

data. Therefore, there is reason to believe that the contractors are!~//

generally unconcerned about the ,narginol aspects of the fee situation,

I or that they are more concerned with the positive benefits to their

long-run sales associated with a reputation of achieving targets.
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9. Theta is little potentuld fao negotiating fee arfanlgemntst which

"-'. would stimulate contractogr officincy. The author believes that the

Contractoc's performance can be better controlled through some

organize4 method ot contractor performance evaluation, and throagh

Inducements directe4 at long-run rather than short-run Interests of

the contractor.

4. Summary of Booz-Allen Study of Incentive Contracts,' NASA-In House

"Docusent, September 15, 1966.

The Booz-Allen study took thirteen and a half months and five man years

of effort to complate. The sample size represented 62% of the contract

"dollars. But the sample size dnd the number of contracts were too few in the

opinion of the authors to develop statistically reliable outcomes. It con-

tains over 900 pages of case studies.

The findings were:

1. The effectiveness of incentives is largely dependent an the program

definition at the stage that the incentive was introduced.

2. Incentive contracting has resulted in better program definition.

3. The use of incentives has resulted in improved ccmmunication between

the contractor and NASA.

4. The full utilization of the benefits of incentives would require

* cchanges to the current policies.

5. Deficiencies in current contracts included:

a. The sharing arrangements were too shallow.

b. The sharing ranges were inappropriate.

I: !c. The weights among the variables were inappropriate.

d. The band of incentive effectiveness was too narrow.

-. o - --
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e. The performance incentives included weight on Ute final element

- without use of subgoals.i~lI

G nce: tLves wese used inappropriately when numerous changes were

Scontemplated.

""q. The study Lndicate4 no actual traoeoff among the varLables.

6. The effectiveness does not sees to be related to the amount of fee

but rather to the clarity and the objectivity of the structure to the
Me

incentive rewardso There, was evidence of effective use of schedule.

". an4 peicforsance incentives.

- 7. The earlier contracts vete not accompanied by adequate administrative

feedback to permit tradeoff decisions. The lack of visibility on

changes and cost impacts do not permit tradeoffs.

" * S. Ixtracontractual influences can be inch stronger than profit.

hultiple incentives are more effective than single ones.

•9 The effectiveness of the incentive varies wLth the slope of the share

line.

10. Contrac•oras management do not communicate details of the incentives'

.0 "-.. to motivate the working level personnel. The exception is perform-

ance incentives which wers used to motivate sAl)ervLsory personnel.

I1. The effectiveness of performance and schedule incentives bore little

or no relationship to the dollar value of the incentives.

12. Incentivue have resulted in a butter discipline concerning changes

P.. than exist4d under CPV? contracts.

13. The overrun of major'subcontracts were found to be a major cause of

prime overruns.

14. The basic benerits of the CPIV contracts were largely a cesult of the

"systetadtic m.)nitoring and "valuation pCusCSUs.

. /



5. Cost Incentives and Contract Outcomes, Fisher, Irving N., September 1966,

55 pages.

Fisher statistically analyzed 525 Air Force randomly selected contracts

_ that contained 90 FP! and CPI' incenative type contracts. The puwpose of thp

analysis was to evaluate the effectiveness of the incentive contracto tt is &

c comprehensive study that manipulates 18 variables through factor &nalysis and

statistical tests. He ooncludes broadly that there are 4 major influencest

(1) The contract siae, (2) The contract risk, (3) Cost of performance, and (4)

p.. Chdnges.

The study is presented In S sections: (1) Introduction, which presents

the background of incentives, (2) The survey of recent contract cost outcome

experiences, where he talks about the summary statistics and the Lnfluence of

project vhAracter•ltLcs, (3) Incentive pricing arranyements where profit

rates, share rates. and effect of project characteristics relationships are

discussed, (4) Incentive contract cost outcome&a in which are discussed the

incentive effects# cost outcomes, and changes, and (5) Conclusions. Two

appendices discuss underlying dimensions of incentive contract outcomes and

factor analysis.

*0*!

6. Notes on Incentive Contracts, Deavers, K. L., J. 3. McCall, September

1966, 25 pages.

- Deavers and .cCall analyzed 252 AF contracts for two time periods:

1959-62 (126) and 1962-63 (126). Out-omes difter%.d over the two periods. The

• I
, authors concluded that factors influencing contract outcomes are very complex

and that a more complete study was in order to relate theory and practice.

This relatively short paper includes sections of introduction, risk and

incentive contracts, the =npirical analysis, and conclusions. In the

Jo
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empirical analysis, they address the initial cost estimates* the adjusted cost

estimates, the influence at coatract sizeo the relation between 4nittial and

4.'i 6adlusted cost estimates and contract growth.

The conclusions were&

1. The effects of incentives have two components. The effLciency eff et

and the risk effect. These are Intertwined in all incentive azrange-

ments. Data collected does not permit distinguishing between these.

* 2. For the period '62-'63 there vas no statistical evidence that high

•;z': Ishares ware more efficient or morp risky'* Differncis between ostL

mated and actual costs did not vary with the share rate.

3. For the period '59-'6,' the results were different. The differences

between estimated and actual costs become increasingly negative with

increasing sharing rate.

S4. The above suggest that these differences were caused by changes lk

**' C contractor/governmaent behavior.

7. Reappraisal' of Cost Incentives in Defense Contracts. Cross, John.

; 'September 1966, 34 pages.

Cross' analysis is primarily concerned with the impact that incentive

contracts had on contractor efficiency and the extent to which overruns and

underruns were a reflection of that efficiency. The paper presents eight

interpretations related to that alleged 10% savings postulated by the Secre-

tary of Defense and tests them against several sets of data from aggregate C00

"• I contracts selected from the time period 1953 to 1965. For example . . . "The

I inclusion of fixed overheads in basic contract costs tend to induce contract-

ors to shift costs from high to low sharing rate contracts, it is easier to
0.-4 1
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induce firms to accept high sharing rates in less risky contracts, an4 if

"firms do accept high risk La contracts they will tend to charge fo•" Lto'

The major conclusions were&

I * Zncentive contract payments for risk bearing exce*4 the benef its

derived as reflected in Increased efficiency.

2. The popo)larity of Incentive contracts In wmi easily explained by the

sub-optieLzing behavior of individual procurement officers than it ts

in terse of the objectives oa the organization a a whole.

N•, 3. Target costs are strongly influenced by other features of the con-.

tract. Insofar as target costs are raised as sharing ratios are

raised the efficiency in contract performances is overstated.

4. Target price is not a good variable on which to select a contractoz.

"S. Cost incentive contracts do not assure selection of more efficient

- contractors.

6. One could do just as well by replacing VVI contracts with CPUr and

"then s.lecting the contractor with the lowest ee..

7. Performance Incentives do have merLt. They provide additional flexi-

bLlity and tend to reduce the risk.

8. Cost incentives are probably not very effective. firms usually

% achieve efficiency by Institutionalizing it over time through new

devices introduced into the existing routine. In the short run

opportunities for cost control are too lAbhulous to seriously

influence tliu iIn2utitivu provisjuons. If the time L. priods for contract

performance were long the incentive provisions might .e more

effective.

•.-I-
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• 6S. Observations on Incentive Contracts, Bill, Walter. Assistant Professor,

Syracuse University Special Projects Office, Dept. of the Navy, 1966, 45

f pages.

This summazy report of the work done during the summer of 1966 for the

Naval Special Projects Office includes conclusions, recommendations, method-

ology, discussion, and acknowledgements. To compile the study, the author

conducted interviews with both government and industry personnel. This

included staff personnel from three large weapon system organizations. Ten

contracts ranging in size from 5 to 100 million dollars were examined.

"Limitations were noted relative to the validity of the conclusions stemming

from the small sample size and the nature of the interview techniques. The V

report is broad in its inquiries and provides a rangs of conclusions and

"£ recommendations.

1. The assumption that contractors attempt to maximize profit on every

contract is invalid. Mathematically imprecise approaches, the training on

"incentives that distorts the importance of short run profit, and the assump-+/
tion that a contractor ism1tivated by a single invatiant objective are

suspect.

2. Contractors possess many goals. The motivational mix might vary from

contract to contract and also within a given contract over time. Also differ-

"ences exist between the government and the contractor on what the motivators

are.

3. Extracontractual factors are important considerations in the determi-

nation of contractor behavior. These include at least public image, organiza-

tional prestige, commercial spinoff, and improved market position. In

* ' practice these factors are largely neglected.

4N6
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] 4. Firms seek long run satisfactory profits. The upper limit is defined

by concern for the GAO and the renegotiation board. The lower limit is

defined by competitive factors. The size of the contract and the negotiated

_ .' fee have more importance on behavior than the structure of the incentives.

,. Contractors attempt to insure satisfactory profits at the bargaining

table when the contract is negotiated. When a contract six is available the

contractor has a tendency to lump personnel and overhead costs on the CPFV

contracts. This encourages and results in CPFP overruns.

6. Firms place great emphasis on attaining and meeting performance and

-. schedule commitments to enhance reputation. Few firms deviate frcm this..

Firms in some instaaces trade off cost and schedule to assure performance.

Where a negotiated profit level is adequate firms might engage in the trade-

off activity. The achievement of maximum incentives for %elivery may be

aa;sured by overly pessimistic delivery schedules.

7. The assumption that contractor behavior is independent of his con-

"tract ,nix is fallacious.I
S. ContractoL behavior is constrained by the GAO and the renegotiation

'" -' board. Excessive profits result primarily from cost uncertainty. Contractors

cdnnot offset potentially large losses with high gains. The agencies have the

iinpact of constrain;.nq the fee level and constraining the nature of

" ",)Snj t! t i t ion.

9. The trainin-j in multiple incentives is invalid but achieves better

cuitract definitidr., improved work statements, 4nd improved reasonableness of

target costs.

10. Contracting officers are. too conservative in providin4 cost incen-

tive opportunities to the contractors: Cost share ratios are too low and tar-

"get costs too tiiht becausc the contractinj officers fel they might be viewed

0.°° '• °
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"as poor negotiators. And they are inadequately trained in cost estimating and

- •cost accounting. The government ti at a disadvantage at the negotiation

table.

11. Subcontracts are inadequately administered. PLant representatives

are inflexible and may possess an audit bias. They check if an operation has

or has not been pertormed and not whether it should be.
/

"12. Communication among the government agencies on incentive contracting

"* experience is seriously deficient.

The revoemaeniLitions Ace:

1. Investigtte what motivates contractors.

"2. An across-the-board committee should study the various questions

3. A special project office should be established of trained capable

personnel to handle the negotiations of major contracts.

4. The 000 and NASA guides need revision; (a) reco-nize the validity.of

multiple influences on the contractor, (b) de-emphasize the use of multiple

incentive on R&D contracts, (c) spend more time an target costs analysis, (4)

-- spend more time on project definition and the need for rootdination between

technical and administrative personnel, and finally (e) spend more time on

contract administrative procedurus.

.. 5. Define and Qxplain the functions of the GAO and the runegotiation

'- board.
O*' / /

6. 0evelop 4nalytical techniques for dealing with the multiple contract-

mix environmants.

7. Reduce and change the training on; multiple ince.ntIves: high shares

should be employed particularly on the overrun side, a smaller ranqe of

IT-
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"incentive effectiveness should be used, the size of the target fees should be

reduced, and the magnitude of the fee swings should be increased.

S. Discontinue the renegotiation board.

9. Follow appropriate channels of communication in government-industry

communications, and

"10. Authorize and use CAPV contracts morel only this type of contract

offers the government the combined benefits of an incentive for better

"pvrformance and flexibility.

9. How to Build a Better Contract, Chemical Week, April 1, 1967, 2 pages.

The byline gives a good idea of this article's content: *Government

-J" looks for ways to make sure its carrot or stick contracts give it the best

deal.0 Chemical week summarized the studies of incentive contracts and gives

a syncopsis of their findings. The major issues centered around several

"propositions. These were:

1. Secretary McNamara reduced CPFV contracts from 38% to 10o

- - 2. extrcgontractual factors may play a more si*nif icant role than profit

in motivatinq contractors,

"3. the contractor will do whatever is necessary to gain a long

production run,

4. the long production run will win the enviable position of being the

' only supplier,

"5. the conteactor miay perform well on one contract to be favorably

- considered for the next, aind

t.-' 6. the contractor may make sizable expenditures as a mtans of staying in

the technoloqical forefront.

Itinloi.
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The studies addressed these queries. The results were summarized.

•. A Perry Pratt headed Science Board Study found thats

a. Cost incentives do not tend to degrade• perfoueance, and

b. Where properly applied bonus deals are better than CPS? deals.

2. A Booz-Allen and HaLilton study concluded the same.

3. A Rand Study saids

a. There is a question whether higher sharing rated act-ally induced

the contractor (a) to be micre efficient or (b) to accept greater

risk by Agreeing to lower target t:vuts.

"". b. the effectiveness of the more complex incentive arrangement is

"questionable.

4. An InstLtute for Defense Analysis atud3• oncluded that:

a. The prumium paid to contractors under incentive contracts has

.exceded any savings obtained fetus the increased efficiency, and

"" b. the calculations of increased efficiency are likely to be overly

optimistic.

5. The 000 and NASA in their studies concluded:

- % a. The sample of the studies have been too smll (Cravens of NASA),

a nd%

b. Contractors Are not reaping the benefits due to poor subcontract

". management (Craven& of NASA).

CU. An Analysis of Contractual Incentives, Berhold. marvin, September 1967,

V 160 pages.

j Uerhoid applies an analytical framework from dacLslon theory to the

.,4 analysis of incentive contracts. Data from suveral large government contract-

or* Are u'aud to estimate the utility function of the contractor. Three

I __.-_
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classes of utility functions are conisidered: exponential, gaussian and quad-

ratic. From these utility functions, the amthor derives the target profit as

a function of the sharing ratio. & general model of contractual incentives is

developed.

The dissertaton is divided into six sections:

1. an introduction to contractual incentives,

2. a model of government incentive contract:s.

3. an illustration of the model of incentive contracts,

4. a note cn the bargaining implications of the incentive model,

S. a jeneral model of incentive contracts, and

"6. other applications ýnd future research topics.

Summarizing:

1. The model concerns Itself with the contractor selecting an optimal

production method subsequent to the time when the contract is

specified.

2. The question Is howto motivate the contractor to accept the contract

and to subsequently cho.se a production method to minimize costs.

3. The government is assumed to have a linear utility function. The

conhtractor's utility function is estimated from contractor and

government data. Implications on overhead are considered in addition

to resource allocation and risk.

"-'C . t4. The primary recoimendation is to implement dicect charge incentives.

Another is to neqotiate overhedd as a separate single contract with

* Its own share ratio, target profit and target cost.

-- S. Cost estimates have to be improved to reduce the variance and

"therefore the risk.
is .

-- °.
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"6. The governutant should incrddse the share ratio until the marginal

"increase in the target profit it equal to the marginal decreare in

target cost.

7. CPF? contracts should not be considered zero risk contracts. ta the

final section he addresses the application of the modal to

puycholouy, aipLitical theory, economics, and mAnagJtement.

11. Defense Industry Profit Review. Volume I, LAII. Washington, D.C.

(Logistics Management tnstitute), November 1967. 135 pages.

This LMI study is Part I of a 2 volume set on profitability in the

/.-. defense industry. One hundred and ten companies were contacteds of these

sixty--hree participated in the study. The firms were broken into three

cate.jories of high, medium and low volume and compared with data from six

durable goods caitegories of the non-defense industry.

During the early 1960's the DUD impleatented sever.&I policies that should

have increased the risks of the defense/aerospace industry. Theose weres

1. Shifting fruis cost .*Ius (..xud tee tc "ncvntive contracts,

2. The shift from cost to fixed prire contracts.

3. The reduction of the provision of facilities, and

(| 4. The initiation of the contractor performance %valuation system.

"During this -;.amne time period the renegotiation board reported a drop in

the pre-tax earnings on sales from 6.5 percent in 1956 to 3.1 percent in

O. 1962. Profits went down instead of going up to reflect the increased risk.

Then in 1964 the DOD promulgated a profit policy which recognized the impor-

tdIcv of profits As a ,e.tns of assuring a fit defense industry. The intent of

this LMI study w.as to iather Adequate data to make a meaningful assessment of

the profit picture. Profit data was collected foe the years 1958 to 1966.
"%:
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"The study was presented in two parts. Volume I describe:s t.,e format of the

study, the aa,-lys.s and the results. Volume 11 presents the supporting data.

The contentj of Volume I ares (1) Summary Findings, (2) Proftt/CapitaL

Investment ratios and capital Investment turnover@ (3) Profit/Sales ratios,

"(4) The Department of Defense profit review system, (5) Un&-I .wable and non-

recoverable costs, (6) Capital market analysis, (7) Discussions with defense

"industry personnel, and (8) Observations, conclusions and future plans.

The profits on incentive contracts by type for the 1,d42 contracts

studied (S58 through '63) show that the profits were:

"VP! 9.2% of costs and 8.4% of sales

CPIV 7.2% of casts and 6.7% of sales

CPFF 6.11 of costs and 5.7% of sales

The reasons that defense profits were lower than commercial profits as

derived from industry interviews were: the severity of competition, the high-

er degree of unpriced risks, the lower contractor profit objectives, inade-

• "quate specifications, the buy in, overcapacity, and the government bargaining

position. The level of profits on fixed price contracts were lower than

"P• expected due to estLmating, increased competition, and the increased volume of

development work.

34 The industry complaints were;

"1. There were gaps in the implementation policy at the operating level,

2. DOD dues not ,Iiminisr. controls In high risk areas,

3. The costs of proposal preparation are increasing rapidly,

4. There are time delays in consummating contracts,

5. They were not being kept informed in a timely fashion,

" 6. There was premature price competition on complex items,

"N...- ,.4.- _
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"7. There was an attempt to enforce con'orcmLty in the management of the

"firms,

* 8. There was an increase of unallowable and unrecoverable costs,

9. Overhead rates developed for cost type contracts were being applied

to fixed price negotiations,

"10. The requirement to invest in facilities has not been accompanied with

"increased profits associated therewith,

1111. The competitive advantages of those companies that have been given

government facilities is unfair.

12." There is a high cost to subcontractors for preparing initial and sub-

sequent prolksal. because of re-solicitation.

The conclusions were:

I. In 1958 over 70% of the contractor's business was defense. Now it is

less than one-half. Over 60% of their profits cams from defense .

. now over sixty percent come from commercial business. On Profit

the trend has been down when compared with the commercial sector.

2. The weighted guidelines method has resulted in some inequities. Con-

tractor investment needcs to be given greater weight.

3. Capital requirements have increased more rapidly than defense sales.

Progress payments should reflect the shift in contract types in

recent years to incentives and fixed price.

4. Forty percent of the unallowable and nonrecoverable costs are for

di:;allowed R,&D. LMI endiorses a policy to pruvide relief.

%
5. Fixed price contracts and competition have incredsed. Improved

criteria should be provided DuD per-sonnel for the use of firm fixed.

P' |price contracts. There has been so much emphasis on FFP that this

, type of contract has been used injudiciously.

"5,.°
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12. A Study of Selective Aspects of the Use of Incentive Contracts in the

United States Air Force Procurement Management, Jones, Troy, Col., USAF*

1967. 201 pages.

" . oones did a very coeprehensive Empirical analysis of a broad sample of

Air Force contracts of the 1963-64 period, Hi* study sample included S3

weapon support syrteme and/or production contracts. It included a cross-

section of Air Force weapon end items (missile, airframos, electronics,

etc.). The study includes: (1) Introduction, "(2) The weapon acquisition pro-

cesso, (3) Incentive contract theory and policy, (4) An analysis of selected

Air Force contracts, (5) Implications of quantitative findings, (6) Effective- z

ness of performance, (7) Qualitative evidence from the case studies, (8) Con-

clusions, recommendations and the bibliography. Some fty-one tables, and

five illustrations are included.

He lists light specific issues that the dissertation pursues. These were

(1) Is. there any significant difference in average variations from target

Scosts in different types of contracts? (2) Is there any significant differ-

ence In target costs aiong different contractors pdrfourming under like types

of contracts? (3) Is there a statistically significant difference in final

variations in target cost between contracts for developmere and contracts for ..

production? (4) Is there any correlation between the contr ct sharing ratios

and the variations of final costs? (5) Is there a signiftcant difference in

dispersion of individual percentage variations of final cos s to target

costs? (6) Is there a significant difference in average per entage changes in

S... I scope from all types of contracts? (7) Is there a significa t difference in

• • •average final variations from target costs in a set of contracts which have

"7 ",incentives on both performance and cost dimensions as compared to those sets

' ,,f contracts which have incentives on the cost. dimaunion only? and (8) Is

/ ./

-._ . *
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there a significant difference in original or final average profit rates among

-. -types of conteacts?

There are three general questions. (1) Have cost inceatives generally

been effective? (2) Have performancs incentives been generally effective?

(3) Have trade-offs been made between cost, schedule and performance incea-

i"ves that have proven to be detrimental to the Air Force.

His conclusions were:

(1) Little or no statistical correlation exists among contract share and

"cost outcomes: (a) A regression artilysit showed no significant correlation

"- be ween the magnitude of individual contract cost sharing ratios and the cost

outcomes (b) Hovever, when contracts were divided in two groups, one with

high and one with low cost sharing ratios, the deviation of cost outcomes of

contracts with high cost sharing ratios is sagtificaintly maller.

1 (2) Cost incentives are not highly effective In preveating cost growth,

Cost overruns or changes in the contract are due primarily to technological

uncertainty. When appropriate groupings were made to eliminate differences

resulting from different purposes of the contract, i.e., the contracts for
i /

development vs. contracts for production or level of completion of contracts,

chaer was no significant difference of cost outcomes among CPFF. ClII or YPIl

type contracts. He suggests that the level of technical uncertainty within a

- program continues to play a much stronger role in cost outcomes than ttA type

of contract under which the program is conducted.

Iz: (3) Jones found Ohat when adjustments had been made to remove the effect

"of scope changes that merely represented an extensLon of the yearly Contracts

or the Like, that there was no significant difference in average percentage

changes in scope between CPVFF and CP'F contracts. However it was found that

77-
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there was significdnt corrulation between the magnitude of cost overruns and

the magnitude of changes-in-bcope of incentive contracts.

(4) The findings suggest that there to inhe:ently a greatec discipline

for control of changes-Ln-scope under incentives than under CPF7.

, (5) Technological uncertainty greatly affect* the degree to which con-

* tracts respond to incentives. This subject should provide an are4 for much

more fruitful research than that found in the further study of the structure

of incentives.

(6) It was concluded thet performance incentives are not effective in

i controlling the cost of weapons performance. In each of the examined con-

trdcts which contained perfaormance Incentives where the contractor came close

to target he lost more on the cost incentive than he gained on the performance

incentive. This rinding suggests that extra-contractu4l incentives such as

the need to be known as a high quality producer, or thet opportunity for sreat-

er prof•ts in subjuqijent production coitrdcts, played a larger part ti achiev-

I Ing the desired performance level rather than the contractual incentives.

* Pn.formance incentives do provide some mottvation that is above and beyond the

* additional profit available by the attainment of the incentive Voal.

- (7) The effectiveness of performance incentives appears to be.c little

relatiunship to the amount of additional profit available by their attainment.

(8) multiple .ncentives lack the greater visibility and ease of adminis-

tration of simpler incentives.

(9) There is no indication that contractors have ever attempted to make

precise trade-offs that are finely tuned to variations under incentives.

And since, at the early program stages, there exists a terhnolog.cal uncer-

tainty, the emphasis is nearly always on meeting tarqet perfurmance goals

r.sthec than In surpassing then.

1-' ' 1 "
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(10) If potential performance and cost outcomes are so uncertain, cost

contracts must be used instead of an I. Performance incentives should not

be used.

(11) Whenever performance incentives were used, cost overrun* were much.

greater since the contractors traded oft profits from cost overruns in order

to surpass performance goals.

(12) Although the problem of technological uhcertainty in weapons deveal

opment has been studied and tentative methods for estimating its magnitude

"have been suggested techniques for accurately estimating its impact on total

-. systems cost are far from satisfactory.

(13) PerformAnce incentives tend to provide some additional motivation by

creating a more stimulating atmosphere and providing more visible goals for
?. •

managers, engineers, and project personnel.

(14) At the present time results under PuN do'not appear superior and

the method should be discouraged.

(15) Performance incentives should not be used with CPU' contracts but

only with FPl contracts. The ceiling price of the FPL contracts provide an 4;

effective litait against undesirable trade-offs.

(16) Schedule incentives can be very effective incentives because they

can be made visible to the factory workers. They are easily understood and

the progress toward goals can be relatively easily measured.

"(17) The use of incentive contracts have resulted in better contractual

"0 " discipline by the Air Force with regard to time reaction and other decisions

required during contract performance.

"(18) Incentive contracts have exerted some motivation on the contractor

f to improve his organizaional structires.

ro
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(19) Thtere has been dome tendency by the Air Force to overreact to the

"current cmphasLs on incentive contracts by the Office of the Secretary of /

"ODfense.

13. An Examination of the Foundations of lncentive Contractinu. Logistics

Management Institute, Task 66-7, May 1968, 28 pages.

LMI's paper has sixteen sections. It compares the goals of incentives as

described in government publications and policy documents with the results •a

provided by a variety of studies. Then through a deductive, intuitive analy-

sis it lists several conclusions and observations.

Incentive contract studies to date have: 1. concentrated heavily on con-

tract results, 2. failed to consider other. factors affecting decisions, 3.

neglected the influence that environmental conditions have on the difference

between stated objectives and final outcomes, and 4. focused on poorly struc-

tured contracts. The most common deficiency is that the prior studies do not

consider Incentive contracts in the total perspective of their environment.I--*-
The key question iS what Is motivating the contractor.

"It is widely recognized, say the authors, that contractor motivations

04; include: 1. company growth, 2. increased share of the company market. 3.

better public image, 4. organizational prestige, S. carry over benefits, 6.

greater opportunity for follow-up business, and 7. greater shareholder expec-

"tation for future growth and profit. Also it Is not unusual for a company to

intentionally take a loss to: (1) gain competitive advantage by engaging In

developmental effurLs, (2) acquire or rutain competent personnel. (3) spread

fcLxe, cost over a substAntially larger base, and (4) prevent a potential com-
*-

"petitor from gaining a foothold in the market. Also the personal goals of the

management are Important. The remuneration of managers as well as their

ILI
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"prestige and reputation is more dependent on sales growth, market share, and

survival rather than profit.

L..I mentions six studies: 1. The Booz-Allen Study, 2. The Defense

Science Board study, 3. Or. Cherington's study, 4. Professor Hll's study, 5.

Colonel Troy Jones' study and 6. the Scherer study. These studies provide

seven general criticisms and four favorable aspects about incentive

contracts. The six studies mentioned agree on the following seven point5&
;J1

(1) incentives do not work to the disadvantage ofa the govermnent except

in administrative cost,. (2) when a contractor discovers that his incentive

arrangement does not correspond to his interests# he ignores the incentive.

(3) incentives serve as a planning discipl.ne for personnel. (4) requiremnts

are sure thorough and the work statemen. is war,% precise, (5) incentive struc-

tures clearly communicate the government's objectives to the contractors' (6)

they attract the attention of management, and, (7) when it is possible to so*-

ci/te activities of individuals with specific contracts, incentives provide a

useful tool for motivating workers.

In summary (1) there is no compelling evidence that cost incentives are

working, (2) performance ircentives say be unnecnssdry, (3) incentives have

resulted in better planning and more precise communication of goals, (4)

during most of the contract life, the contractor is not in a position to make

* trade-offs on major decision , and (5) the potential to use incentives for

trade-offs is highly over ra ed.

The recommendations of I are;

a ;-
"1. Use contract definition in all development programs.

2. Discontinue the use of performAnce incentives in development

contracts.

.-'
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3. Employ txjz.t incentives on systetas developuwnt contracts whenever con-

"tractors will accept some cost risk, yet will not accept fixed price

contracts.

3 4. Use schedule incentives in engineering and operational systes davel-

"opment contracts only when the delay in work completion is of sub-

/ ! stantial consequence, yet is tolerable.

S. Make use of value analysis and performance ranking required on all

government contracts.

14. Improving the Effectiveness of Incentives Contracting, I. N. Fisher, July

1968, 17 pages.

This is very similar to several of Fisher's works. The theme is the

5' seme. Incentive contracts do not achieve their goals of either increased

efficiency or reduced costs. Although he recognizes the 000 claim that incen-

tives have achieved Liproved cost control as evidenced by decreased overruns,

he concludes that the apparent cost control is due either to inflated targets

or changes. Since many of the targets for weapons systems are in a sole

"source type envirorunent there is little competition to assure the reasonable-

ness of cost estiinates. The keys to imprnved targets are cost estimating

techniques and competition. The ddvadntayes that accrue are: improved cost

consciousness and i,.oproved attitues toward costs by the government and the

Scontractor. The government assumes the role of a cost conscious buyer rather

than a benevolent benefactor.

low

15. An Zvaluation of Incentive Contracting Experience, 1. N. Fisher, March

- 1969, 56 pages.

%*0
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irsher studied the effectiveness of incentive contracts as a mans foe

reducing defense procurement custs. He considered the various effects that

incentive contracts may have had on both the contractor's performance And con-

tract costs. He compared and analyzed fixed-price contracts (VFP, PHl, ?PR)

a nd cost-reimbursable contracts (CPU?, CPI?).

-- He is not sure whether the underruns observed with incentive contracts

resulted from increased efficiency and bette" cost control, or from larger

U .targets secured by contractors to compensate for the increased risk.

S•LThe findings weres

1. Although underruns are more common foer VP than other types, the

'64 value of the underruns does not seem to be related to the value of

the share rate or the contract size.

2. Therefore it is difficult to attribute the undwrruns to Increased

"5 Iefficiency or reduced. costs.

3. The results could be due to inflated target costs, or costly changes.

4. Changes seen to be considerably larger for cost type contracts than

FPI type.

S. 5. some contractors consistently achieve higher underruns than others.

Therefore, it cannot be a function of the pricing arrangement.

6. In short, incentive contracts cannot achieve the motivation they are

"intended for without introducing some means to establish realistic

target costs.

1. One obvious way to get better target costs would be to utilize compe-

"tition more extensively over the entire weapon acquisition process.

"8. Do not apply incentives where the technical uncertainties are too

great.
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9. Incentives still. have several. advanta'jes: A. They have resulted in

better cost information, B. Because the target costs are more realis-

tic, the financial planning is better, C. They eight have made the

government and Industry more cost conscious, and 0. Contractor* pro-

bably have a difer(sent attitude toward costs than previously under

the CPFF umbrella.

Iii

16. Incentive Contracting in the Aerospace Industry, Alvin I.. ?erhman, Lt.

Col.. April. '049, 72 pages.

IThe profits of the aerospace i~ndustry from 1958-1967 are analyzed an4

then compared to soe important aspects of contracts utilized in government

procurement.

IThrtce der fives p~ctsz (1) The introduction, (2) Aerospace Industry pro-
fits, (3) Covernmau't procuremaent methods with primary emphasis an types of

contsacts and the role of competition and total. package procurement, (4) The

CSA--A case history of the total package procuremsent concept and (5) A discus-

sion of the results.

Ferhiwan states that the cost reduction efforts initiated in 1961 resulted

in a savings of over two billion dollars. He attributes the savingsepartly

from the shift away from CPiF. The DOD decreased the use of CPFF by 75% and

* I

" increased competitive awards by 30%. In his analysis of profits he concludes

that earning ratios for the ten-year period ending in 1967 were consistently

equal. to or higher than for that of all industry. In review of the TPPC of
t h

t T CAhe roncluds that thaerospaeto wasvery suc95819essful..ze4an

%
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17. An Analysis of the Effectiveness and Utilization of Incentive Contracts

with Respect to Their Intended Pur ose, Major Julius I. Jones, USAV, and

. leajor Russell Pierre, USA, December 1969, 115 pages.

' t The intended purpose of this study was to examine the ef fectiveness of
* incentives. Jones and Pioerre queried fifty contractors and thirty government

contractinq officers as to their motivations. The results are presented La

five sections: 1. Introduction, 2. intended Purpose, 3. Motivation and pro-

U ~fits in industry* 4. Statistical distribution studies, and S. Conclusions.

The conclusions were:

1. Yese incentives attain their intended purpose. 2. Profit is the key

oativator but other factors play a cole. Most of the relponses from the

research indicated that profit was the major motivation 146% selected profit

"and 41% firm perpetuatives) L addition to profit, sales maximization and firs

perpetuation, as well as socio-eoono•ic factors were at times important moti-

vators. He points out that the use of the profit motive in sone industries

night be incorrect. Industry and government perceptions differe4 oan prime

motivation. 3. The distribution of incentive contracts is shaped in favor of

underruns. The contention that there is a preponderance of underruns due to

overstated target costs cannot be supported. We can also conclude that 4

significant amount of the underrun can be attributed to the incentive goals

"being accomplished.

The areds that the author ffelt deserved furthedr study included:

1. The exact mean of the statistical distribution of incentive under and

overruns,

Sj 2. The distribution of overruns and underruns by industry,

3. The effect of training on the effectiveness of incentives, and

1 4. The profit versus the benefits concepts.
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Without close administration there is a danger that a CPLP can becom a

"r, and arbitrary ceilings on profits should bt reviewed to a&sure contrac-

tors obtain rewards earned.

18. Effectiveness of Contract Incentives, William 9. WilLiams, J. Michael

Cumains, Shirley H. Carter, August 1970, 30 pages.

The paper has four parts: (1) the introduction, (2) the model, (3) the

empirical analysis, and (4) conclusions and recommendations. Its purpose was N

to evaluate whether incentive contracts work. Their answer is no. The

authors studied several relationships: average overrun, average cost growth,

average cost of contract modification, and the effectiveness of share rate,

contract size, and type of work in explaining different cost outcomes of

incentive contracts. Some specifict observations by the authors included:

1. Incentive provisions have little influence on cost overrun,

2. Contractors in soma fashion must be shifting the risk- to the

government,

3. Cost growth and average cost modification varies with contract type.

The average cost increases ftoo FPr to CPl! to CPMF.

4. There is an inverse relationship average cost of modification and

incentive risk, and

"" 5. The major portion of cost growth is due to contract modification.

The authors recommend:

1. De-emphasize tfte use of cost incentive Provisions and return to CPFr

% t! and FFP.

2. Retain the only observable benefit of incentives: better planning,

organization and control.

a-".
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3. If the dropping of incentives is not feasible then retain incentive

contracts at a reduced level and include reward penalty provisions

relating to contractor initiated modifications.

19. Experiences in Incentive Contracting,, Captain William K. Jones, USAF,

September 1970, 5 pages.

Captain Jones ,orked for the Program Office for the Evaluating and

"Structuring Multiple Incentive Contracts (POESMIC) that was set 4p in 1968

.. * as part of the Space and Missile System Office in Los Angeles. This office
V..

provided assistance in the analysis of multiple incentives to DOD and NASA

for contracts over five million dollars. At the time of the writing of this

article POESMIC has already evaluated 150 contracts. This article summarizes

the major flaws in their design. They were as follows:

1. The cause of most misunderstanding is the concept of the implied

"value stateme7•.

2. The ranges of incentive effectiveness are not appropriate,

3. The target levels.of achievement are inappropriate.

4. The incentive formulas are too complex.

"5. The multiple sharing ratios with the range of incentive effectiveness

are too complex.

"6. Graphical discontinuities . . . i.e., flat spots destory the trade-

off relationships within the range of incentive effectiveness.

% 7. There are too many parameters.

The article discusses each of these comon errors and goes into depth on

their implications. Finally he offers the appropriate structures.

I:
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" - 20. An Examination of Recent Defense Contract Outcomes in the Incentive

Environment John H. Parker' Capt, USAF, September 1971, 84 pages.

"Captain John Parker's advisor was Lt Col David Belden who had previously

done an empirical analysis of incentive contracts. Linear regression and

variance analysis are used to examine the outcomes of 2,643 Army, Navy

q and Air Force CPIF, FPI, and CPFF contracts. The basic areas studied were

contract growth outcomes, contract profit outcomes, incentive combination
.4

-. outcomes, and extra contractual costs and benefits. Nine questions are

SIraised.
1. What i3 the relationship between changes and underrun/overrun?

2. What is the relationship of contract growth and the size (shape) of

the share ratio?

3. What is the contract growth relationship to contract type?

4. What is the relationship between contract growth and type of work?

5. Is there a difference in average profits by contract type?

6. What is the relationdship between average profit and share ratio?

7. Is there a difference in profit by type of work?

S8. What is relationship among incentive outcomes?

-9. Have there been any extra-contractual benefits resulting from

incentives?

Chapter.I outlined the problem, Chapter 1I covered background and theory,

Chapter III introduced the methodology and Chapter IV presented the analysis.

Chapter V summarized the results.

"J% The conclusions were:
- I

S1. No meaningful relationship exists between overrun-underrun and con-

"tract change. The theory that contractors may attempt to reduce potential

overruns by increasing target costs through changes in the scope of the con-

tract is not suppor:ed.



p.: 2. SignifLcant difEerences in average overrur.-undur'an exist for typos

tf contracts and types ot work. CPuI contract& average substantially larger

overruns than the PPI and CPwr coantractse PD contracts average larger over-

runs than the production contracts.

3. Generally, the contract change percentage at incentive dntracts

S."." - tends to decrease as the contractor's share rate increases. The theory that

%1J contractors attempt to recoup losses through change orders and revised speci-

"fications is not supported. A negative relationship exists between contract
change and contractor share significant at the 1% level.

4 4. Contracts with larqe contractor share rates tend to overrun. This

5I conclusion directly conflicts with the incentive theory that the more respon-

sibLlity a contractor has for cost the more he will be motivated to control

costs. This result implies a deficiency In the theory of contract incentive

5 provisions.

5. Contractors tend to earn performance Incentives regardless of con-

tract cost outcome. This conclusion implies that contractor motivation may be

Inclined more toward quality than towara coat.

6. Underruns tend to be associated with early product delivery, and

overruns tend to be associated with late product delivery. This result is

sore an observation than a conclusion. It does imply, however, that cost and

schedule incentive are not independent,

7. Coing-in profit r~tas on defense contracts are significantly higher

for fPI than for cost-plus contracts.

8. Production contracts average slightly less going-in profit than do

R&D contracts.

9. Coing-nut profit rates are significantly higher for ?P1 than for cost
M

plus type contracts.

N!
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10. Contract.oe share rates higher than 30% have not genecally resulted

"in higher average coming-out profits.

1I. Production contracts with incentives generally aveoage larger

coming-out profit rates than R&D contracts, and 7

'12. Cost growth resulting from changes in scope is not significantly

related to the initial going-in profit rate.

His recommendations were:

1. Identify and eliminate the causes of improper contract selection and

-structuring.

2. Make personnel aware that cost, performance and schedule incentives

are not independent variables.

3. Foc futhur study:

a. Study small defense contracts (less than $200.000.00).

"* b. Study the characteristics of the Aefense industry.
"I.

"21. An Analysis of DOD and NASA Contractor Profitability in the Incentive

. Contract Environment Captain Jerry g. Trinble. USA?, October 1971', 92

pages.

- Trimble's basic thrust is to evaluate the effectivenesr of incentive con-*

tracts. The premises were that the effectiveness would be reflected by the

"relative profitability of the firms over the time period. Also he explored

"d the extent to which incentive contracts would induce contractors to Increase

the efficiency and productivity of their capital/labor resources. This study

expands on that of David Delden.

The ,tudy is broken down into an introduction, methodology, data. analy-

-t sis, conclusions and recummendations. Included is a comparison of the defense

industry groups (Fortune 500 and DOD/NASA 100) with a comparable segment of

9.
9" conmercial firms. The financial and economic indicators are then compared.
V.

o,-%-



Such factors as return on sales, return an equity capital, and sales dollarm

per employee are utilized. He divides 6S companies into high, low and *Aeisu

volume and into six durable goods categories. He concludes:

1. Incentive contracts have not resulted in increased utilizaton of

Si labor and capital by defense contractors.
2. Profits of incentive contractors do not reflect increased efficiency

-- of incentives.

3 ; 3. Defense contractors are decreasing their risks through

"uiIversification.

22.. The Use of Incentives in R&D Contractin.: .A Critical Evaluation of

Theory and Method, Raymond Hunt, Project Director with it. S. Rubin and

F. A. Perry, December, 1971.

This study La comprehensive and complex and must be read in its entirety

"to fully grasp the findings. Any synopsis permits reader perception error

"that coulo easily bias the interpretations.

.. The paper is presented in seven parts within which he severely criticizes

"the current u...::ods utilized to design and apply motivations1 to government

contracts. rundamentally he argues that automatic, complex and inflexible VPI

and CPIF contracts that assume a single dominant motivational variable

(profit) cannot be and are not effective. V
The parts of the study ares (1) Introduction and su.mt6.ry of previous

findinps (his), (2) A recapitulation of previous conclusions (15 specific

points are made), (3) Some suggestions for'procurement policy from basic

"psychology where he apriie3 principles from the behavioral sciences to the

prevailing assumptions of goverranent policy, (4) The bdakground of incentive

coI|trdcts, and (5) A critique of incentive contracting.
; 4
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Of the many rectunieendattons the following are extracteJ on how to

structure R&D buyer-seller relationships:

1. Encourago and facilitate the sharing of information and the clear

Flcommunication of expectatiuns across all performance interfaces.

"2. Zstablish cooperative attitudes and the cultivation ot tnter-peraonat

and inter-organizational trust.

i 3. Provide freqLant and meaningful feedback of Information tO the

"performer.

4. Make contractual arrangements flexible.

5. Make the contractual arrangements focus on the problems of the pro-

- curement and not on the cuntract itself.

• - 6. The contract should not be such as to discourage active management.

.. 7. The contract should not be structured around some immutable specific

universal set of assumptions about either the nature of the performer

or the coitext of the performance.

8. The contract should be structu-ed to, Iave the tactical problems of

"" . intra-organizational subsystems and personal motivation to the

"J managers of the resp-ctive orl.ialzations. -

9. The contvact should be -main-ly rewarded based, be immediate,--unambtqu--M
ously contingent on performance, equitable, and dispensed within a

feedback system that makes clear the exact relationship between the

• rewards ind the actions of the performer.

10. The arrangement should be such as to continuously convey expectations

of high levels of performance which accurately express tne buyers

preference. in short, Hunt recommends a managerial instead of a

mechanical upproach to procurement and R&D project management.

'a /
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Policy Recomendations:

1. Review procurement and contracting policy

2. Seek gjreater simiplicity and clarity

12.'

"3. Emphasize actio e contract management

4. Encouraga use of s"mLet contracts

S. Avoid contracts making specific motivational assumptionA

6. Structure contracts to capitalize on mnotivational assumptions

7. Avoid contracts that assume dissiainat.Lon through the contractor

* oiganization

S. Generally discourage the use of automatic incentive contracts (FPZ

and CPIF)

9. Require cardful justification for use of incentive contracts and

apply incentives only to cost *

1.. IGenerally, for R&D, 4m.nS trative contracts (C~hy and ....

be preferred

11. The CPA? contract should be regarded as a universal alternative to

A major thrust of Hunt's (t al a work was to avoid attempting contractu-

ally to manipulate motivation in complex organizations.

23. Structuring Defense tndustry by CouimoditZ Risk, J. s. Jones' December

1971, 66pas.-

Jones* rveeArch builds on the previous studies of risk in incentive con- '

tracts. Jones assumed that different levels of risk were associated with var-

ious defense industries. If this were true then thoa risk should be reflected

in the incentive contracts. Variations from the expected pattern should

reve'"l ares for improving the effeictivuness of incentive contracts and for.

-7
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eliminating some of the problems. More iiupxrtdntly, the analysis should

reveal areas for saving the defense dollar. In this context, this study

looked at the nature of risk in the defense industries and sought to analyze

any contract patterns which could be related to industrial risk categories.

. He concludes;

i. The traditional approach to. incentives according to a review of the

Jliterature has several deficiencies.

2. The cias3ifiCation of the defense industry by coamodity permits the

"industry to be classified by risk.

3. Using contract modification as a base, the industry categories can'be

ranked in terms of risk from low to high.

S"4. There is a significant difference in overruns and underruns in incen-

tive contracts based on industrial risk categories.

5. The indu.stries in the high rLs' categories had distribution patterns

that underran the targets. The companies in the low risk conumodity

groups overran.

6. The government should focus on the arvas of cost, schedule and per-

formance changes.

7. This ipproach shows protaise in awarding the contractor a separate fee

for risk assumpt':_.is based on the risk defined.

8. Et i.& recosmnended that contracting officers consider the risk related

"to the coimmiodity categories as reflected in the study.

9. Using this -LAta the cuntractin.g officer shuuld be able to negotiate

.more effective fees and thereby should reduce the risk in incentive

contracting.

.°1.

S.'



"24. A Statistical Analysis of Deviations from Target Cost in Naval Fixed

Price Contracts, M. W. Dixon, M4arch 1973, S7 pages.

The objective of this study was to test for a significant relationship-.-

between sharing rate and contract outcomes. The parameters considered vere:

target tee, sharing ratio, ceiling price# target cost# scheduled length of

performance, number of articles procured, the number of aircraft and missile

contracts initiated, and the year performance started. Another part of the

study was to generate a model that would explain the deviation.

* .The paper has an introduction, description of data, data sources, data

"analysis, the evaluation of hypothesis and conclusions. Probably the mset

striking of the conclusions is that no statistical evilence exists that the

sharing ratio has any influence on the performance of the contract. Also the

negotiated target profit varied negatively with the. coiling price and the

targjet profit varied directly with the number of items procured.

Dixon concludes that since the cost incentive is the cornerstone of

incentive contracting it is a little disconcerting to find no empirical evi-

dence to support it. It'would seem prudent, lacking supportive evidence, not

to place such dependence on incentive contracting to influence efficient con-

tractor performance.

The conclusions were:
-oil

1. A statistically significant relationship exists between the neaotiat-

ed profit rate and the sharing rate.

-. , 2. If the sharing rate can be interpreted as a measure of risk assumed

".by the contractor, these profit rates differentials can be interpreted as

riik--premiums that coiapensa'te for increased financial risk.

3. A statistically significant relationship exists between the negotiat-

edt profit rate atd ,iffereaces in project and contrdct cieracteristics.
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4. Incentive e.otracts can have two diiferent effects on contract cost

outcomes and contractor performance: the incentive effect and the bias

effect. The incentive effect results in more efficient production and tighter

cost control. The bias effect results from the tendency of contractor* to

propose targets that are inflated.

5. No statistically significant relationshp exists between the sharing

rate and contract cost outcomes.

6. Variations in cost overruns and underruns, costs of supplemental

changes, and contract cost growth are unrelated to the -talue of the sharing

arrangement.

7. Values of sharing rates therefore appear to have little effect on

contractor efficiency of the costs of weapon systems.

! . 8. Since cost savings advantages appear to be fallacious, the value of

"incentives must be judged on other grounds than cost.

25. Effectiveness of Incentive Contracts as Motivators, William Foster Hill,

Puter Atwood Shdparf, Lieutenants, US Navy, September 1973, 64 pages.

Government procurement is an extremely complex discipline involving many

detailed areas. In their investigation of this subject the authors concen-

"trated on incentive contracts. The primary objective of this masters thesis

"•as to determine the effectiveness of incentive contracts as motivators for

-governmeat contractors. A secondary objective was to examine the usefulness

.-• of motivational theoristu' methods in incentive contracting.

The thesis reports the results of a survey of corporate and 000 person-

nal. They conclude that the incentives are not delegated within the organiza-

"ticn and that there is no observable program of tra,1e-*,ffs to maximize

4 profits. Also in many cases incentives are paid rmany years following the

"S7



actual act thereby nuqating the motivation. Contractors receive too little

attention darly in the program. Their conclusions 'were:

£1. incentives are not passed down by companies to the workers.,

.2. M4otivatiorasl programs do not vary greatly from company to company.'

3. Administratively &11. contracts are &like t a the eyes of the

-. contractor.

4. Th. corporate program manager is the firest tra know of 4A overrun, and

SS. There is not a corporate program to maximize prof it through trade-

of fs even though profit maximization is practiced on the project

level.

The authors, feet more' research 14 needed in this area. The paper

includes quotas from corporate personnel managwrs, that are helpful in

assessing industry attitudes anti behavior.

- V 26. tncentive Contracts by Money and Methods, Dennis a. Muntihenk, May 1974,

1*6 89-pages.

5The study's objecti~e was to review the various techniques used for the

-devlopentof systems. The particular focus is on incentive contracts. Much

of the analysis concerns two major systems, the C-SA, nad the F-15. The par-

p ticular concepts included design to costs, prototypinq, total package procure-

m..-nt and milestones.

Tho parts of the paper are (1) Introduction# (2) Incentive contracting by

*money (contract types), (3) Incentive contracting and the benefits, (4) Total

piackage procurement for the C-5A, (S) The r-IS, (6) Design to cost (the A-10),

(7) Frototyping, (a) Milestones &And Other methods, and (9) Conclusions and

recommendations. Included in the section on incentives is a chart analyzing

pt
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contracts from 1953 to 1973. Also there is a quote of interest by the vice-

president of McDonald Douglas that says "incentives are not magic, they are

damned hard work. They are hard to structure, hard to manage . . . but incen-

Ii 'tires are -to ong tiie best management tools we have.* The benefits quoted are

butter management systems and techniques, better visibility, and better

control.

S The conclusioas and recommendations were:

1. Each major contract should be individually tailored to the particuls.r

2. The C-5AIwas an example of the plane being fitted to the method

instead Of the other way around. Ad then TPP was blamed inappro-

priatelyj

"" 3. The F-15 used the appropriate technique. The method was tailored to

"the needi of the weapon development. The P-15 uses incentives, mile-

* stones, plrototypin•, and parts of the TPP. Several special. clausesI

were used1 such as the adjus't quantities clause that used a. prede-

• . termined fokmull to adjust the anticipated purchase quantity up or

down by as .auch as 50%.
0%

'27. Cost Crowth Effects of Share Ratio and Range of Incentive Effectiveness.

Robert 1. Launer, July 1974, 59 pages.

"Launer examines several problem areas and relationships related to CPR1

contracts. Igl particular he investigated the relationships between cost

growth patterns and (1) the magnitude of the share ratio, (2) the estimable

"target costs, (3) the differdnce in the share ratio between underrun and over-

run, (4) the range of incentive effectiveness, and (5) the contractors manage-

"V nmnt of control n~idifications.

"*j
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I. The Ot* coefficient between the negotiated share ratio and th4

estimated share ratio of the CPXF contracts was .79. Even when the data is

restricted to those contracts which expecienced an overrun and which had an

unbroken negotiated share ratio, the estimated correlation coefficient was

less than .25 with a t value of about .75.

2. There appears to be a built-in cost g5rowth base of 20 percent of alL

CPIF contracts.

3. The data yielded a significant positive correlation between the con-

tractor's share of underrun and contractual a, joaebaents.

4. Contractual adjustments and overruns are statistically independent.

5. The amount of the underrun or overrun which occurs actally is ou the

average less than anticipated.

This study provides additional insight into-the fundamental question as

to whether incentive contracts attain the goals for which they were designed.

28. Potential Adverse Effects of Competitive Prototype Validation, James A.

Evans, Novumber 1974.

Evans' study was pro•2ted by observations of General A* miley, Commander

of the U. S. Army MateciAl Command about the possible impact that competitive

prototype development would have on the effectiveness of incentives. To

reuolve the question Evans studies several questions:

1. If the validation contracts are CPIF, do~s the competitive aspect of

the situation negate the effect of the cost incentive and hence

increase the likelihood of cost growth?

2. Does the competitive aspect increase the likelihood of the contractor

goldplating his product?
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. )3. What can e. done about the above?

"4. Is CPIr the beat in this situation? Is there an option?

Evans' results ware:

1. The competitive aspects may actually drive the contractoc toward cost

""! growth and goldplating. Several programs did achieve their goals. The key
V

was that the contracturs in those :ases really believed that to win they had

to keep the costs down.

2. Each competitive program is unique an4 the contract type must be

",2q tailored to it.

3. Contract type should be a function at the situalton. Helpful quos-

tione might be:

a) What is the contractors' motivation?

b) T.o what degree does the government want to participate in the

"development program?

a) To what extent do you want CSCSC data? FFP precludes it.
4..

d) Is the contractor sufficiently aotivated by follow on business so

" that he "i 1' put some of his own money into the development?

e) What is the possibility of the contractor shifting costs to other

contracts?

f) To what extent does the contractor believe that the government

* will place dominant emphasis on cost performance and the accuracy

of the design to cost target?

g) Can thm government depend on the contractor to perform the

"trade-of fs?

"h) How much confidence does the government have in the estimate of

the davdlopment costs?

N
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The ability to answer these questions to a malor extent determines the

appropriateness of the contract type.

29. Civil Engineering Service Contracts: Relationships of Performance to

'Contract Types, George C. Chnert, Captain, USAF; Donald W. Kaiser,

Captain, USAF, June 1976, 77 pages.

The bulk of the research data was drawn from USAF engineering service

U contracts and cost accounting records. Questionnaires were %ailed to 18 USAF

"bases; there were 35 observations over a one fiscal year. The data was

"9. -treated statistically to test the major hypothesis.

The particular interest in this study is the question that it tests;

Does the type of contract have any significant relationship to contractor per-

tormance? The answer was no. There was none. Also of note, what factors

determined performance? It was found to be: (1) In-house contract changes

and (2) small business set asides. The author in his section on recommenda-

tions for further study raises the question. "ts the increased use of incen-

tive type contracts appropriate for future service contra:ts?"

30. Understanding Contractor Motivation and Contract Incentives, Phillip E.

k~ Oppendahl, Commander USN, May 1977, 45 pages.

Commander Oppendahl compares contractors motivations with incentiv3 con-

tract structures and concludes that they don't match. As a basis for further

analysis he provides a hierarchy of needs for defense contractors in various

phases of organizational developuent. He thinks it is perhaps time to develop

a new approach to the acquisition of weapons.
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His study has six parts: (1) Introduction, (2) Incentive theory, (3)

Current incentive contracts, (4) Contractor motivation, (5) Incentives vs.

motivation and (6) Summary and conclusions.

". The introduction covers the purposes ot the study. Of note is that he

.planned to study only "The apparent contract incentivem and not the less

. apparent incentives such as are contained in the veighte4 guidelinee." Sec-

tion 11 reviews Incentive theory. He includes primarily policies from the

"DOD/NASA Guide. Section III examines three 200 million plus contractsu two

are CPIF/AF and the other is a cost only PPI. Design to cost, life cycle

costs, reliability and maintainability are all considered. The first CPIr/AJ

portrayed is quite complex and perhaps representative of current practice.

Section IV addressee contractor motivation. The approach is primarily

Sreview of secondary data. Included are Fox, Hunt, Fisher, Hill and Shepard,

Cirone, L•X, and Runkle and Schmidt for an analysis of Incentives. For

general motivational theory he reviews, Maslow, McGregory, lerzberg, Hackman

• "and Likert.

In Section V he acmpdres incentive contract assumptions and contractor

Smotivation. He quotes Hunt, Fisher, Dixon, LMI and Fox that conclude they

don•t work. He also includes a summary of the aI review of the Booz-Allen

•-. study, Hunt, Jones and Scherer who also are pes iaistic of their worth.

"From these studies it is apparent that protLt is not the prime nor the

only contractor motivator. Others include survi al, growth, share of market
t-1

%• and prestige. Commander Appendahl creatively ble ds these into a Maslow type

.'. hierarchy for companies In varying organizational stages. In stage one the

*. list includes in order: survival, profit, growth, market share and finally

.-- prestige. Once survival is attained the emphasis shifts to profits, and then

once profits are attained emphasis shif ts to growth and so forth.
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"He provides models of behavior for different stages--i.e., smuvival etc.

Within this context he offers 4 "shared leadership" model influenced by Hunt's

work.

"•n summary he concludes:

- 1. The contract industry is a highly interdependent sector.

2::" 2. Contract incentives are a major part of today's acquisition process.

%.- 3. Little evidence exists to indicate that incentives do in fact moti-

vate contractors to control costs or make trade-offs among cost,

schedule and performance.

4. Most contractors are operating on a hierarchy of needs with growth or

market share as the dominant forces

S. The government-industry interface is strained by formal regulations

end congressional and public opinion.

6. A shared leadership model is offered as an initial step, and

7. Perhaps it is time to develop a new weapons acquisition program.

31. An Analytical View of Advanced Incenitivized Overhead., P. . Lynch, ,.

Pace, Sept. 19770 179 pages.

V
The authors review the history of attempts to implement incentiris to

overhead and, based on their analysis make a recommendation to implement an

approach which they developed. The study's parts are: 1) overview and

"research method, 2) current actLvity in the control of overhead, 3)

structuring an advance Incentive (a model), 4) strengths and weaknesses of the

proposed model and 5) conclusions.

If 00D is to control cost growth it needs to control overhead. indirect

0 costs average 35.9 percent. when subcontractual costs are considered the.

percentage goes to 54 percent.

.%
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Plans attempted by DOD/NASA in the late 1960's, and the ACMD Advanced

Overhead Negotiation Test Plan of the early 1970's both met a similar fate of

abandonment due to both the government's and the con ractot's lack of Gup-

port. The auchors feel a revised approach in the current environment is worth

trying.

Specifically four research questions are raised:

S1. What are the strengths and veakneessee of current government overhead

monitoring systems? The authors give then a high score.

2. How can such a system be structured to stimulate the profit aotive?

The authors offer such a plan based on incentive concepts, eight steps are

offered.

3. What are the strengths and weaknesses of the proposal? Several are

* offered. Of rote Among the weaknesses is its reliance on profit alone.

"4. Comparing strengths and weaknesses does the proposal make sense?

They say yes,'primartly since other Oactors have changed such as; ASPR 3-1200

and since the proposal answers many prior objections.

The risks aro that contractor. could manipulate the system to their bene-

fit if the government administrative team did not perform their tasks

adequately.

32. Preventing Biased Estimates in Incentive Contracts, Robert L. Crouch,

"Professor Economics, University of California, Santa Barbara, California,

May 7, 1978, 7 pages.

Professor Crouch argues that incentive contracts haven't worked due to

faulty estimates of target costs. His remedy is to engage separate, private

sector contractors to provide independent estimates under an incentive penalty

.. 5

..-.

• . / "
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arrangement. His article draws on the works of Cross, Moore. Scherer, 1a•ron

E i and McCall.

lie asserts that the 1960's were ch•aracterized by unrealistically high

target costs. But in the 1970's target costs have been set to low resulting

Ln overruns and low profits. This cou14 have been caused by increased compe-

"tition or the government personnel "buying Lin with the Congress. both

"parties have motivation to bias the cost estimate.

The reform procedure would include the following characteristics:

1. The task of target cost estimation should be set apart from the

source selection process.

2. aids for estimating would be solicited competitively under a special

incentive arrangement.

"3. The target cost estimate made by the sucLassful bidder on the esti-

p -mating contract would be binding on all bidders.

4. Depending on the penalty rate the estimator's fee would be reduced

. proportionately based on how much 'the estimated costs differed from

"the actual cost. "

The author discusses a variety of questions that he hypothetically raises

to explore the feasibility of the recommendation. He concludes the process is

valid. Cost curves are postulated and calculus is used to developoan analysiLs

of the implications.

I•- 33. The Effectiveess of Incentive Contracts: What Research Tells Us,

Richard P. DeMong, Assistant Professor, University of Virginia, May 31,

1978, 8 pages.

Deliong reviews the literature and summarizas the tindingn on the

* following:

,I

-- -' - I. - . - .
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1. incentives contracts as motivator

2. Incentives as a means to reduce costs

3. Lncentives for better schedules

4. incentives for better perforamnce

S. hward fee ccntracts

6. Improving the use of incentives, and

7. Needed research.

At the outset he raises three questions: 1) Are incentive contracts

effective? 2) Are these contracts efficient? and 3) Can the government's use

of these contracts be enhanced? The findings as summarized by the author are

listed below.

Jones and Pierre asked contractors and 30 contracting officers to rank

the most important motive for their indurtry frots among profit maximization,

firm perpetuation, sales maxiaLzatLin and socio-economic considerations. The

industry and govermm'nt respondents differed in their perceptions. Forty-sis

percent of the industry respondents selected profit and forty-one percent

salected firm perpetuation. The government reversed the order. Forty-three

percent selected profit and forty-seven percent selected firm perpetuation.

Hunt in'his extr4aontractual study concludes that R60 contractors were

basically risk adverse and that they could best be described as profit satis-

tiers. He based his study on extensive questionnaires, a review of the liter-

ature, and interviews The need to assume mastery of one's own fate subsumes

all other needs. Profit, for example, is a way of accumulating capital

resources allowing an organization to make decisions partially independent of

its customers.

Hill and Shepard's Naval Post-graduate school thesis questions whether

incentive clauses really nmtivate middle managers. They found no profit

N,
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maximizationa schema in the seven companies they studied. But this research,

like Pierre and Jones, had a small sample. Thus, concludes OeIong, we are

left with Hunt who suggests that contractors are amiable to incentives and

aotivation.

Incentives as a Means to Reduce Costs

Peck and Scherer found that government buyers controlled schedule and

quality factors better than they controlled costs. He quotes Gordon Rule. that

In the past, cost controlling programs were resiste4 by the government and the

contractors. Professor Gorgol of Rutgers concluded that the government was

hampered by their lack of knowledge of the contractors' real costs.

John J. McCall of the Rand Corporation pointed out that hiqgt cost

producers (inefficient) submit lower than axpected target costs. McCall

theorizes that Cie problem would become loes severe a the.lins of the

incentive share increases. However# when Deavers and McCall tested the

hypothesis they found no statistically significant relationship.

Both Fisher and 3elden looked at' the effectiveness of lncontives through

empirical research.. Nishee pointed out that the only valid way to test offec-

tivoness would be to compare apples to apples. Such-is not the case in

industry, Belden was not able to conclude that contractors target caosts were

intentionally inflated. Belden in the same study of 834 contracts found that

underruns/overruns were independent of the site of the share ratio and the

type of contract. The overrun/underrun was predictable by the type of work.

Parker retested these conclusions using a much larger sample (2,683 contracts)

and a longer time period. His results varied slightly. R&D contracts had

more overruns and changes. However, the overruns tended to increase with the

share rate. CPIF's had substantially larger overrun2 than FPI or CPFF. Again

ithere was difficulty in controlling for the difference in the risk factors of
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the type of work. Thus the risk associated with the type of work might be the

underlyinS variable.

Both Belden and Parker found contrdctors acting in a risk adverse

I manner. An the risk of the type of contract Increased so did the going pro-

* fit. Also Parker found slightly higher going-in rates foe R&D than for pro-

duction. However, both found higher going-out profits foe productLOni these

Swere higher for FPZ and foe CPi! or CPii. Both found that the more closely

1? the schedule was met the lower the cost outcome. According to Runt the real

advantage to cost inuentivep is that they act as a counterweight to the per-

I formance bias of nigh technology organizations.

Incentives for Better Schedule

Hunt thought schedule incentives were probably superfluous. However,

SParker and Belden found a correlation betc.een schedule delays and overruns.

Belden found that schedule incentives tend to be lost rather than earned. LI

Sconcluded that if the schedule incentive was designed to convey information

from the government to the contractor' the incentive was not superfluous. If

"schedule incentives a&e not included the contractor might make an undesirable

trade-off for performance of cost.

Incentives for Better Performance

- Hunt thought that performance incentives were probably redundant. Belden

"and Parker came to the same conclusions. They were earned whether there was

"an underrun or overrun. In a study of civil engineering contracts, Ehnert and

.ai-.er found no statistically siynificant relationship between contract type

and performance. However, not including them might send an undesirable

message to the contractor.
I

/



Award Fee

i Less than 2% of all contracts Ln dollars was on award fee is 1977. Pet-

haps that coupled with the fact that it it a relatively new coatract accounts

f for the few research studios. Douglas Sgaa Said that the najoe Incentive ta

I the award fto system may arise from the formal tecord of evaluate4 perforuance

rather than the immediate fee earned. liuat thought that awar4 fee contracts

are simpler structurally but more demanding to administer. ge also thought

that they cam closer to the principle that the fee should be earned rather

I than awarded in advaneq. The award fee does not depend an the primacy of the
I

profit motive. It can best be looked at as a managerial method rather than a

contract type. Mel Byers of the USAr in a study of 13 contracts found that as

the contract progressed the fees increased . . . an indication of the Xearning

curve effect. In a similar study of 56 contracts Jack Runkle and Gerald D.

Schmidt of the Air Force found that the effectiveness of the award fee

increased with the level of the evaluation and the frequency of the Lnterac-

tLon between the parties. Byers found no relationship between the level of

the fee and performance. Shirle f H. Carter found that the size of contract,

magnitude of the absolute maximum fee and the relative size of the potential

award fe. were not related to performance. However, the level of fees has a

negative relationship to the relative size of the fixed fee. Thus we have

some guidance on how to structure and administer award fees to make them

effective motivators. But are they efficient? Do the benefits outweigh tne

costs? DeMong concludes we may never know.

DeMong concluded with some questions for additional research. These were

(1) How do we provide incentives that compliment the contractors desire to

avoid risk? (2) How can we apply incentives selectively to types of work?

And (3) What is the impact on small firms?



/

•- 104

34. An IMepirical Study of USAF, FPI, and CPIF Contracts. Final Report of

Contract F33615-76-C-5371. Kenneth N. Gaver &nd Jerold L. Zimmerman,

University of .Rochester, 30 pages.

Gavec and Zimmerman analyzed the data base froe four cosq•uter tape*

received from the Air Force. The tapes contained informatioa an three USA?

contract formst D0350's, D01499's, and D01500'1. The data was reviewed to

eliminate inappropriate data and to isolate Air Force contracts. The dates of

the contract data ranged from 1969 to 1974. The final batch contained 639

contracts that had at least one 00350, one 001499 and one W015009 There were

135 FPI and 57 CPIu contracts. The study is divided into three parts: 1) The

nature of the data base, 2) A summary of tables and graphs of the data found

in the data base, and 3) A presentation of several behavioral propositions

that can be tested from the data base. Some of the findings are as follows

1. There was a slight tendency toward cost underrune for both VP! and

CPIF contracts.

2. The various incentives (values, schedule, etc.) do not have a large
'7

impact on costb. -

3. The initial profit on FP! (104) is larger than on CPII (8).

4. After eliminating contracts with target cost differences, FPZ con-

tracts no longer reported underruns, but rather a slight overrun#

whereas CPIF had 4 slightly larger underrun than previously.

The authors conclude with eleven propositions that they feel can be

tested from the data base in future research;

I. The profit rate is inversely related to the size of the contract.

2. on contracts with broken share lines the profit rate varies inversely

with the share rate.

//
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3. The higher the share rate the Lsas likely that a coat overrun will

II occur.

"4. The magnitude of the overrun/underrun varies inversely with the share

rate*

S. -The proportion of contracts ending in cost overruns is the same for

contracts with both broken and unbrokea share lines,

6. The frequency of adjustment of the share line is inversely related to

the share rate.

7. The higher the profit rate the more likely an overrun will occur.

S. Profit rates on CPtF contracts are on the average higher than on VPT

I • contracts.

9. The probability of an overrun on an rP!. is independent of the ratio

of TP/TC.

10. The probability of a cost overrun occurLng on CPZF contracts is

independent of the ratio of the maximum profit foe to target profit.

11. The probability of a cost ove'run occuring varies with the length of

time required to 14rform the contract.

/
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VII. Award Fee Contracts--Effectiveness

Award tee contracts evolved shortly after the impetus of the use ot

incentives in the late fifties. They apparently were used first in the Navy

and subsequently by the other services (particularly NASA). Initially they

were intended for use where the traditional contracts were not applicable (see

NASA Guide of 1967) but have in the seventies been applied, usually in cot.i1-

nation with other traditional incentives to weapon system as well a the

service area. 'The major studles of Hunt for NASA supported the feasibility of

the award fee. Professor Hunt has strongly recommended its use instead of the

CPFF or the traditional. incentives* Part of the reasoning far the use of the

award fee is that the profit motive alone is insufficient as a motivator to

inf'uýnce contractor behavior. Naturally these studies on CPA? are a rich

source for observations and opinions on the factors that indeed do presumably

motivate the contractor.

This part of the bibliography separates the award fee to provide the

researcher the opportunity to readily ,have access to the ideas and findings

associated with a contpact, type that purports to be based on a multiple moti-

vational basis as compared to the short-run profit maximization assumed for

the CPIP and PPI contracts.

1. A Study of the Relationship Between Contractor Performance and the

Magnitude of the Award Fee in the Cost Plus Award Fee Contract. Mel 0.

Byers, March 1973.

The study analyzes contract data from the Houston and Goddard Space

Centers. Its initial objective was to see if the relative dollar value of the

award fee could be used to help assure better contract performance. The

author reasons that the government could examine fee levels in a number of
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completed contracts in a specific area (e.g., medical services) and provide
¶

guidance for similar contracts. Reductions or increages in award fee could

then be made as applicable. This presumed that a significant direct relation-

ship existed between the dollars "offeredo by the government under the eward

fee provision and percent of dollars learneds by the contractor.

Another specific objective was to present and analyze the major factors

that influenced contractor performance. The intent was to demonstrate that

many factors, other than just dollars, have an effect on contractor

motivation. The overall objective was to ;rovide a better information bass

for procurement personnel to use when negotiating, administering, and

monitoring CPAP contracts.

Several -:onclusions wore offered:

1. No relationship exists between the relative amount of award fee

offered Ly Lhe government and the level of contractor performance.

2. CPAP contracting is a viable form of incentive contracting with

numerous advantaqez over other incentive types.

3. Performance .evakuation techniques vary extensively..

4. Extensive cross-sectional CPA? studies have not. been made.

5S. Xxtra-contractual influences play a major role In contractinqg

The major recommendations were to:

j 1 Conduct broad *across the board* (000, NASA) studies of the CPA-

.control,

2. The Air Force should conduct its own study, and

3. The pure CPAI rather than CPIP/AF should be tried f r both hardware

development and support services.

• ,.\ I : "\ ,\•x ":

i . s • /\ t •N.
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2. Reward Fee Provisions in Defense Contracting. John T. Buck, Colonel,

USAF, March II74, 74Ipages.

Buck studied whether incentive contracts can motivate good management

decisions in defense related procurements. It contains a description of cost-

plus-award fee and the traditional incentive-fee contracts. The study uses

the '-1S weapon system as an example.

He concludes that the award ot a fee for excellent accomplishment can

provide favorable motivation for contractors where day-to-day performance Is

difficult to measure objectively. The F-15 contractor had earned close to 90%

of the available incentive fee because of its excellent performance. Buck

concluded that the incentive or aw-rd fee technique provides an excelle;•t

stimulus for improving results in defense procurement.

3. An Analysis of Government/Contractor Interaction as a Motivator of

Contractor Performance. Jack R. Runkle, Captain, USAFs Gerald 0. Schmidt.

Captain, USAF, August 1975, 102 pages.

Runkle and Schmidit coalected data from five NASA centers: it included 323

OPerformance Ratings" on 56 contracts over a period of 8 years. In the study

Captains Runkel and Schmidt examined the factors that influence th4 effectivu-

ness of the award fee contract. Two hypotheseg were testeds (1) That a rela-

tionship exists between contractor performance and the level of authority

within the organization that is responsible for performance and (2) That a

relationship exists between contractor performance and the frequency with

which the influential positions formally interact in the contractor perfor-

mance evaluation process. Both hypotheses were supported. Rjnkel and Schmidt

conclude that the key to motivation of contractors is to communicate the per-

formance of government performance objectives and to assure interaction in

A\/ / -
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thear accomplishment. Interaction of the top level management personnel with

the government personnel is the key. In their discussion of motivation they

point 3ut tiat the motivation for small and largo businesses might vary.

Large contractors are risk adverse in general. Also, the size at the organi-

zation and the magnitude of the program determine risk acceptance or risk

adversion,

Als. ;if general interest is the section an contractor extra-contractual

aotivators. Included are maximization of joint profits, maximization of*

growth and maximization of sales.

4. An Inguiry into the Use of an yward Fee for motivation of Subcontract

Management. Charles 0. 3vans# major, USAJP. May 1976# 43 pages.

Evans examined the existing lUterature and the Air Force Systems

Comand' OSumary of Management Surveys and Contractor Procurement Systems

Roviews.0 He studied 12 prime associate contracts and 46 subcontractors and

analyzed 6 years of Congressional material. He also condMcted interviews with

a limited number of ArSCsanalers.

His recommendation is to use award fee contracts with subcontractors.

Along the way the author covers (1) Subcontract Management, (2) Incentive con-

tracts, (3) Award fee contracting and (4) Conclusions and Recommendations. Of

interest in addition to the tnquiry of the applicability of award fee to the

subcontract area is the onalysis of the incentive contract concepts presented

-in the second part. It includes the nature of incentives, the types of incen-

tive contracts, the use of FPX and CPIF contracts, the nature of motivation

and a summary of the incentive contracting studies as of that date.

'" X ' / /. '
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5. The Award Fee Incentive: Manaaement Considerations Regarding its

Application to Research and Develo•ment Contracts. Jerry V. grovn, Major,

USAF, November 1976, 31 pages.

This paper provide* a good summary and review of the advantages aM dis-

advantages oZ tho award fee contract. The paper reviews (1) The history, (2)

The rationale for the award fee, (3) Influences at the contractor and (4)

Management considerations, summary and conclusions.

A particularly valuable part of this paper is the summary on extra-

contractual influences. The study relies heavily on the works of Dr. Raymond

Hunt. See bibliography.

6. Award Fee Contracting: Impact of Incongruent Goal Incentives. tee R.

Knopf, Major, USA?, November 1977, 52 pages.

Major Knopf's paper consists of (1) An introduction, where he develops

his theme of concern about the practical problems of award fee contracts, (2)

A section on the "real worldO problems of award fee incentive contracts, (3) A

sect'on on the problem of conflict between goals and values and (4) A section

of conclusions and recommendations. He states that' the award fee alone is not

the reil motivator. He, contrary to the research of J. Runkel at &l., also

finds that top level organizational contact adds little if anything except a

more costly administrative system. Finally he concludes that the award fee

does provide some flexibility if the values and goals of the procuring

organization are not force fed into the contractor. He has five

recommendations and/or observations.

1. Further study of this topic should be made and a statistical means

developed to determine if award fee criteria are consistent with the

contractor's long and short range goals.
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2. Nore information to needed to determine the i2pact of eShot evelUm-

tion periods ar.. changes in emphasis.

3. fee determining officials should be located at 4 level most banducive

to the role of an integrator where maximum contact with the operating

level personnel La permitted.

4. There should be developed a survey questionnaire to allow a contrac-

toc to report areas for improvement consistent with the company's

goals, and

5. Guidance should be developed to alert procurement and program manag-

er* to the potential conflict caused by inconasistent goals between

organizations.
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VII!. Contractor Motivation---Extra Contractual and Contractual

Many of these could have beon catalogued with the incentive effectiveness

studies. I have included then separately to highlight the question of con-

tractor motivation. It is at the heart of the '4o incentives workO debate.

What really motivates the contractor? The early incentive guides assumed for

purposes of establishing policy that the profit motive wis the underlying and

principle motive of business. This hypothesis has long been questione4 in the

literature of organization and it was not long before various researchers

began to take the proponents of this theory to task. The purpose of this sec-

tion is to reflect as accurately as possible the na+,tre of the dispute and the

positions taken. The papers provide a representative list of the extracon-

tractual factors dnd their influence on incentive contractual outcomes. For

additional papers on motivational factors see the sections on Incentive effec-

tiveneda on manual* and on award fee. For an early outline of the extracon-

tractuaL factors see the 1968 DO/NASA contracting guide and the 166 LAX

study. The most comprehensive in-depth study appears to be the four-year NASA

funded study to the University of Buffalo under the auspices of aliss and

Hunt. Hunt has published several papers on contractor motivation stemming

from this and subsequent work.

1. Weighted Guidelines. Letter from Col. William Thybony, Chairman of the

ASPR Committee to the U.S. Chamber of Commerce, July 17, 1?63.

Of particular note in addition to general historical interest are the fee

levels commented on in this letter. The purpose of weighted guidelines was to

replace the existing industry fee traditions with &n analytical approach to

the determination of a fair and reasonable profit. This document by spelling

out what might bep considered appropriate ranges for the different types of
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contr4cts had a significant impact on trhe subsetquent setting of fee levels.

The ranges an4 the types of contracts were:

1. CPP . . .1%

2. CPIr . . *Cost only I , 2%

3. cPti . . . ultip)e . • . I to 1 2/3%

4. VPI. . e .2 to 4%

. FPk. . . .4 to 5%

6. rrP. . .. 5 to 7%

Note that this is not the total fee but that portion to be earned by the

willirgness to assume the risk inherent Jn the contract typu.

2. Blendina Motivational Theory and Forrat Contractual Disciplines. James

C. Cravens, Special Assistant to the Oirec0or of Procureaent, HASA,

October 3, 1967. 19 pages.

This Is one of several incentive papers that Mr. Cravens preaented in

1466. Others included those at the Universities of Hooffsra, Purdue, Notze

Dame and Buffalo. All"the'talks are similar and address the sub~act o' the

develeping science of incentive contracts. In all of them he talked albout the

lessons learned and the research being sponsoced to addresi the issues uncov-

ered. Of particular concern to him was the motivational extra contractual

factors. The burning questions being raised by a number of studies (including

RAND, IDA,.U41) centered on whether incentives were working. And the answer

often was cither we do not know for sure or th.t theŽru are other ta,:tors than

profit that mL:ivates contractors. This was his focus. He also reviewed tha

research being supported by NASA at Ohio State, George Was.Vington and Buffalo

to find out the answer to contractor motivation. Cravens was critical of thu

studies that had been made that Condemned incentives sayLng that the studtes
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were baaed on too narrow a source of information without' broad informed con-

clQsive analysis. lie concluded his paper on a discussion of the encouraging

experiences of the CPAP contract and NASA's intent to pursue that contract

type nore intensely.

3. Management of Major Weapon Systems Acquisition. Honorable Barry J.

ShillLto, January 1970, 4 Pages.

This rather short article summarizes the weapon acquisition process an4

comments on some thoughts for improvement. Of particular interest to incen-

tive cortracts are the identification of the risks and the general observa-

tione of the manaqement changes mde in the sixties.

The risks cited are: 1) The time it takes to develop and acquire a

weapon system, 2) The many fields of technology that a weapon system includes,

.3) The ever-changing emphasis of our adversaries, 4) The unknown unknowns and

S) The risks peculiar to the weapon system itself.

In terms of the management changes made in the late fifties and sixties,

ShiLLito feals that fhey are in the right direction but that they "may have

moved so far that we have deprived ourselves of appropriate flexibility to

allow the most effective acquisitiou to take place." He concludes that it is

impossible to find one single pollicy or method of management which fits all.

4. Mtivtin Cot ator--Is Incentive Contracting the OnIy Answ'r. Dnl

C. Bar.er, Novem I r 1974, 43 pages.

Barker discusse the concept of incentives and then discusses their use

as motivators. He a so discusses factors that may be wore important to a

contractor than profit.



He concludes that each contractor must be judged separately to. determine

what actually motLvates him. Different contractors have different motLves.

What motivates one may not mottvate another. Since the profit motive is the

essence of incentive contracting, it c•nnot be universally effective. The

content of this paper can be gleaned from a quote from the studys

"ODuting the past several years, it has been videly Accepted that the

profit motive is not the number one motive for the majority of individuals in

our society because most of them are far enosagh up Maslow's ladder of needs

that they have passed those things that money can get for them. I think that,

an with individuals, the profit motive is not the basic motive of business*

We must strive to evaluate the motives of contractors on an individual basis

before we attempt to furnish incentives to motivate the contractor to a

particularly desired outcome. Until this concept is accepted and until

intensive work is done to evaluate contractor motive on an individual basis,

we can never be sure, no matter how much of the taxpayer's money is put into

the incentive fee pool, that we are Using the most effective and productive

means to motivate the deftnse contractor.*

I. Investment Policy for Cost Reduction. Harold g. Bertrand. Henry 3.

* noise4u, J.ean C. Larrance, Anthony 3. Provenzano, December 1976.

From 1967 to 1976 the annual expenditure for military goods remained

almost constant. Out because of inflation the real purchasing power dropped

53%. In recognition of the fewer dollars 000 instituted several programs to

stimulate investment in facilities to increase productivity. Included verts

1. A revision of weighed guidelines to tie part ot the negotiated fee

directly to invested capital.

2. The initiation of a 0OD investment policy study in 176.



The report has three parts:

1. An analysis of investment policy (Opportunities# Motivating factors,

000 policy, Additions to policy needed, and Summary).

2. Investment Case Studies (F-4, r-15, F-16 with Bell Helicopter).

3. Appendixes (Macro economic analysis, Present value, Sources of

capital and Investment and references)

The study suggests that contractors nov invest to either (a) gain con-

tracts or (b) fulfill contractual obligations. The recomendations yere to

provide for:

1. Shared savings--i.e., Value tngineering

2. Rapid depreciation

3. The use of more multiple year procure&ants

4. Broadeg protection from termination and

S. Economic price adjustment indices.

6. Understanding Contractor Motidatlon and Con:tract Incentives. Phillip B.

Oppedahl, Commander, 'JSN, May 1977, 73 pages.

Oppedahlte purpose was to study contractor motivation. Toward this end

he studied DO0 policy on the use of incentive contracts, reviewed active con-

-tracts and interviewed contract officers, and studied literature concerning

the motives or drives of defense contractors.

There are six parts to the paper: 1) Introduction, 2) Incentive theory,

3) Cutrent incentive contracts (reviews two CPUF and one FPI), 4) Contractor

motivation, 5) Incentives vs. motivation and 6) Conclusions. In the study the

author reviews the theory of incentives, studies three existing contracts,

reviews the literature on contractor-incentive motivations and then reports on

/,
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his observations as to the verification of the theory as demonstrated in the
/

contracts studied.

Oppedahl concludes that Lncentives cannot be effective since profit ise

not the sola motivator. -It was found that just as an individual, a corpora-

tion has a complex and time-depandent motive structure. In addition to pro-

fit, the management of defense industries are concerned with company survival,

sales growth, technical capability growth* market share, prestige and public

opinion.0 lie found *little evidence which indicates that contract incentives

do in fact ,otivate contractors to control costs oc make trade-offs between

cost, schedule and performance. Contractors. are performance oriented and will

not, in general, trade-off costs at the expense of performance especially when

increased costs are associated with company growth.o

He proposes a time oriented motivational model based on survival, profit,

growth, market share, and prestige in a Maslow context. These are in ascend-

ing order. Over time the dominant motivational variable changes. it is a

most interesting model and one that may lead to a more camplete understanding

of the complex motivatioas ofrcontractorts.

Finally, Oppedahl recommends an industry-governmaen shared leadership

model to replace the currently strained formalities of the current government-

industry complex brought about through the myraid of regulations, public

opinion and congressional pressures.

7. Federal Procurement: A Study of Some Pertinent Properties, Policies and

Practices of a Gruup of Business Organizations. Raymond G. Hunt, Ire S.

Rubin and Frar,klin Perry. Fall 1977, 53 pages.

This is the final report of the work done by or. Hunt for NASA under

Grant NGR 33-0153-061. This study analyzed twenty-seven companies through a

//

//
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questionnaire to a) find reactions to government policies and procedures, b)

describe general business objectives and managerial methods and c) see how the

firms viewed the future business pospects of their firms. forty-one

dependent variables were systematically cross-tabulated against eight

independent variables. Of interest are the independent variables. These are

1) prime or subcontractor, 2) sales volume of parent companyt 3) sales volume

of responding company, 4) the government/coimercial ais of parent# 5) the

government/commercial mi" of responding company, 6) the volume of R&D

investment,. 7) the number of prime contracts held end 6) the dollar value of

the prime contracts held. The general conclusions included:

1. Sales stood out as a doxainant independent variable,

2. The parent company's sales are linked to R&D investment.

3. The pri"e contractors tend to have a lower ratio of commercial to

government business.

4. For most of the companie* no special administrative techniques were

employed for the incentive contracts. Fully two-thirds made Po

adjustment to actrieve maximum gain.

5. There wa3 little or no awareness of incentives presumed below; first

line supervision. It was unusual to strive to extend awareness to

the operating level.

6. Contractors increased their attention to incentives as the number and

the percentage of their incentive contracts increased.

7. Incentive* do not generally affect resource allocation.

S. Many of the firms were disposed toward reducing their percentage of

government business.

In addition Or. Hunt suggested certain contracting goals. These were in

order of importance:

- _ . , -.. ,- •
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1. To foster quality performance

2. To protect against risk

3. To safeguard proprietary nature

4. To stimulate high level of government coimmunicatica

S. To engineer high motivation to control costs

6. To yield a high profit level

7. To reduce government direction or surveillance

8. To foster program discipline

Also in terms of the function of profits he suggested that goals were:

1. To enlarge capital growth

2. To pay stockholders and attract capital

3. To meet current capital requirements

4. To finance internal R&D

S. To demonstrate suitability of overall performance

This is a difficult paper to suamarize accurately. These statements to

be appreciated and compreh~anded must be reviewed within the full context of

the study.

8. Factors That Influence Organizational Performance (A paper presented at

the Hershey, PA Research Symposium). Raymond G. Hunt, Janet P. Hear, Ira

S. Rubin, 1978, 4 pages.

The perceptions or beliefs of managers about what determines

organizational performance, the interrolationships of measures of belief with

other measures of motivation and the maitagers views about what makes for

effective R&D performance are the focuses of this study. It was part of a

larger NASA funded study.

/
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The paper is short and primarily addresses itself to the methodology of

the inquiry. It is divided into:, the study, tne measures of performance,

motivation and performance and effective performance. The authors conclude

that in motivaion and'performance, perceptions are not simply an expression of

the perceivers viewpointi instead they reflect the literal everyday life of

the organization. And these indicate that organizationai life is rather dis-

jointed: goaAs of the organization and its subsystems, as well as perceptions

of environmental constraints, appear to be only weakly related to conceptions

about what factors influence project performance. The picture presented is

that the qoals of the organization are arrived at randomly and that the pro-

cesi generally is haphazard and seemingly not integrated.

As regards effective performance the respondents emphasized such things

as cl.ear work 6tatements and availability of resources, and they do-emphasized

modes of project management, contractor-customer relations and the contract

per se. The one most mentioned was having capable technical personnel.

The qtudy concludes or% the note that *it is time to develop more system-

atically the basic theory of how perceptions of members of organizations

relate to the behavioral reality of organizaitonal structures., We need to

know more about how organizations really function.

9. A Uniform Profit Policy for Government Acquisition. Robert K. Wood and

Myron G. Meyers, Logistics Management Institute (LMI), May 1979.

Wood and Meyers summarize the earlier LMI study on the proposed profit

policy that emanated from recommendations of the '72 Comnission on Government

Procurement. The paper covers the scope of the LMI effort and presents the

findings. Of particular interest are the factors related to profit. These

are: the selection of contractor, the selection of contract type, the
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selactia.& and application of contractual incentives, the inducements for

investments, the cost estimation and negotiation* the contract finance policy,

"the contract administration and the use of government property. Two profit

approaches are considered. One is cost based and the other is tied to the

capital employed. The paper alleges that cost. based firms are less effLcient

since they are not motivated to increase the Inputs of capital equipment.

Cost based structures are recommended where the use of capital equipment is a

minor influence out the total cost of performance. A hybrid system that cam-

hines both a coat and a capital employed approach is recommended where capital

has significant benefit to the government. Adjustments should be made to

reflect a) the risk associated with contract type and b) the entrepreneurial

skill required on complex tasks. It is suggested that adjustmenta be m"de

after applying the profit formul as a percentage of the estimated costs of

performance. Finally, a procedure to encourage cost savings investment

through the sharing of resulting cost savings is included. Overall target

rates are necessary for both approa4hes as are risk and Complexity adjustment

rates. The principaL is nto allow the contractor to earn a crmmercial equiva-

lent rate of return for work that has similar capital requirements, risk and

complexity. The long term target rate for manufacturing bsfore interest and

taxes is 16.6% on total capital employed. The article has an interesting

table that summarizes the proposed profit policy. Within the matrix it is

suggested that * 1.5% be available for contract risk. Totals for manufactur-

ing are 8.5 to 12.5% of cost and 14.1 to 20.7% on capital.

This reconmmended LmIt policy hds a variety of implications on the incen-

tive contract philosophy.

I

//



=ii- 122

IX. Mathematical Models--Incentive Contracts Evaluation and Development

The common thread through these sometimes esoteric papers is the us* •f

some form of mathematical or related approach to either 1) evaluate the

existing methodologies 'z 2) to propose nw ones. In soma case the aorticles

do both.. Anothar common element is that most of these enclosures are fran

articles rather than empirical studies. The techniques include game theory,

esor a or indifference theory, expected value, calculus and optimization,

sinsitivity analysis, life cycle costs, statistical probability theory with

Gaussian, Seta and exponential functions, decision theory under uncertainty

And risk, simulation and computers and nomography. The models and related

analysis in many of the instances were not undertaken to provide a working

day-to-day model. Rather the intent often was to provide some insight to the

variables in the problem, their relationships and the impact of c.anges in

their values. As such there are some very provocative articles. Sea for

example the articles by David P. Barion on Competitive Sidding and

Quantification of Contradtor Risk by Clifford W. Marshalli

Many of these articles could easily have been placed in section 7 or 8.

See particularly, Major Pirdle's paper. See also that of Captain Moore and

Professor John M. Cozzolino on more effective cost incentive contracts through

risk reductior.

On another note, those interested in the question of risk determination,

measurement And evaluation will find these papers a rewardinfj source for their

wfforts.

I - /i
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1. Operations Research's Contribution to Structuring and Negotiation of Acro-

space Research and Development Contracts. John J. Kennedy, Ph.D.,

University of Niotre Dame, Spetember 1963, 11 paes

The n.Aper is in three parts; A discussion of several techniques and

their possible use in analycis, the application of probability theory tn

structure and design of incentives, and i~mplications. Ttire were seven

conclustionci

A. The most probible coat will be about the target.

5. The most probable outcomes should be .around targot.

C. The share Lind is not consistent with the pr',ýbable outcomes*

D. The extremes arouni the outer ranges of the RIC are very unlikely and

consequently of little motivational value.

C. The idea of incentivee range and the probable oust swing needs to be

modified.

P. The adding of incentive elements reduces substantially the probabil-

ity of reaching maximum profti.

0. Steeper share lin~es mtight be appropriate around target even for wide

ranged of cost variation.

It concludes that the arbitrary use of cost swings and the straight share pat-

terns are inconsistent with probable outcomes and that they lose much of their

abi lity to motivate. ---- __

2. Project Management: An Incentive Contracting Decision Model. We A.

Meinhart and Leon M. Delionback, Oklahoma State Unive~rsity, Dec. 196:3, 7

The authors employ zero-sum 2 person games to meodel the decisions made by

the pruject mana.gement of a coimplex resetarch and develo~pment item on an
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incentive contract. The authors' intent was to gain additional insight into

the process; it was not the intent to deýialp dn operational model. They use

the conventional two person matrix and assume that short run phenomenon follow

a beta distribution and that the long run follow the normal distribution.

Minimax theory, matrix iteration, or linear programming can be utilized for

solution of the problem suggest the authors. Probabilities are established

for each of the incentive parameters. Data is computed for the most pessimis-

tic, most likely and most optimistic forecasts of the parameters. The payoff

is calculated by multiplying the probability by the contractual maximum. In

this fashion the probable payoffs (incentive targets) are estimated.

The paper has three parts% 1) The project managemsent background, which

includes a very brief outline of the acquisition process, 2) The incentive

contracting model which presents the concepts of game !theory and gives an

example and 3) A summary which provides a schematic of the process suggested.

3. System worth and Incentive Contracts. W. C. Frederick, ARINC Research
.7

Corp., Washin4ton, D.C., January 24, 1964, 9 pages.

Frederic concluded that incentive contracts were !not effective since they

did not tie system worth to the incentive parameters.! The paper is devoted

* primarily to the development and description of system to provide such rela-

tionships. It is divided into: Summary, Introduction, Review of contract

types, Incentive types, Deficiencies of present Incentives, Relating worth to

incentive fees, Sunnary and Conclusion. The deficiencies cited were:

1. The fee is tied to only one or a few areas.

2. The relatioship between fees and the degree of excellence of the per-

formance areas is not determined optimally.

X, 
N
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3. There is often no serious efforts made before the award of a contract

to determine che degree of performance accomplishment (that) could be

expected.

4. Government agencies often award contr acts before the resuirements ate

known.

5. The government constrains inventiveness and ingenuity by the lack of

flexibility ip the structuring of the incentives.

6. As used thus far incentives have achieved less than the desired

results. This can be improved through the use of the system worth

approach described herein.

4. Risk Inversion and Incentiv" Contracts, An Experiment. G. J. Feeney, W.

II. McLaughlin and R. J. Woolson, August 1964.

A simulated negotiation conducted with undergraduate students was the

b-auis for this paper. In the ne-gotiation the students wire told that they

were competing ayainst two other stuaents (in fact against the computer data

bank). They varied the Ahare line between 10 and 50% to view the reactions of

the "Firm. The hypothesis was that the firm would attempt to increase the

profit as the shareline increased. This was confirmed. The results showed

that both the aversion risk and the expected profit varied with the share.

These results refute almost all the literature on the relationship between

share and profit. Most of the findings suggest contractor behavior is not

related to share. Probably the results are such because the students did not

have the options tha.t i:xnpanies hdve.
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5. A Model for Marketing and Pri,. ing Under Competitive Bidding. Kenneth

Simmonds, Assistant Professor, Graduate School of Business, Indiana

University, 64 pages.

Simmonda outlines soxe features of a decision mo0el for competitive bid-

ding for large contracts. It int6grate produtioa capacIty, outstanding

orders, volume and profitability of future and present opportunities, variable

bid features, advantages of carry on future work, and costs ot capacity. The

model is adapted from . broader study of decision-making capital good4 firms.

The paper is divided into the following parts:

1. The decision to bid . . . the pre-acceptance costs,

2. Expected contribution .... the net cash flow times the probability

of getting it and the present value of follow-on advantages,

3. The expected probability of success . . . the probability of an order

times the conditional probability oa success*

4. The availability of capacity,

5. The capacity and the bidding limit * . . the expected volume of bids

and firm orders t6at will minimize the firms expected loss from not

exactly achieving capacity,

6. Comparing alternative opportunities,

7. The selection of bids and markups and,

9. The final pricing decisions.

This models suggests the variables that should be considered in any

analysis of incentive contracting.

6. Pricing Policies Contingent on Observed Product Quality. Eugene P.

Durbin. May 1965.
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Dur'jkn notes th-t the ex~panded usu )f incentive contracts has credted

inturest in a possible procurement arrangement in which unit purchase price

.ould vary dA A function of the observed product quality. Under the assump-

tion that a known cost producer can control the true quality of his output, a

production and procurement situation is described in which a producer and con-

8uAer both attempt to maximize expected profits the consumer by selecting a

pricing strategy and sample size, and the producer by then selecting the

prodiuct quality.

A method for deriving continual linear price schedules is briefly

dt,•cribwd and extensions of the basic approach are noted.

stoics Systemic Techniques of Incentive Contracting. W. Hagen, For George

M-irsnall Space FLight Center, Huntsville, Alabsma, September 1966, 128

payes.

Mr. Hagen was on the ekecutive staff of or. Warner Von Braun, and as Dr.

V,,i Braun was not completely satisfied with the traditional approach to incen-

tLvte as defined in the hASA Guide, he asked Mr. Hagen to devise an alternate.

The systematic technique of incentive contracts was the result. The manual

p,•uvides a series of slides and tables which demonstrate the construction of

titee contracts for Widgets. His premises were that the contract should

1. That target objectives should be met or bettered at a bargain price,

2. Target cb)ect..ve should bo met even at an additional cost and

3. The contractor should be penalized tor additional costs.

Mr. Hagen postulated that the gov~rnment-industry relationship was a

bLateral monopoly for the life of the program. The purpose of the incentive

w-1.- to substitute for the functioning of the normal market. The unique

d,;;1'ctu include tthk: .Application of nomographs to the design and analysis of
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the trade off options and thj subsequent management of the contracts. Proba-

bility distributions are imposed on the vertical axis of the nomograph to

estimate the changing probabilities as new information is gained with the

passage of time.

8. MultiA21e Incentive Contract Analyzer (Three Volumes). The Boeinq Company,

December 1966.

The development of complex incentive features in multiple incentive coa-

tracts necassizated the development of a variety o: mathematically based

models for their design and analysis. PIIN was an example of such a model.

The purpose of MICA (Multiple Incentive Contract Analyzer) was to provide a

computer tool to aid in such evaluations. MICA provides a computer prograim

that allows for such evaluations at anytime (Wring the contractual process.

This document, comprising three volumes, describes the MICA 1I computer modal

operation, input requirements, and programming.

Vol. I Descriptive in its treatment of the model and its use.

(M-anagemenit tool)

Vol. II Technical description of the model. (Users tool)

- Vol. III Is entirely computer oriented.* (For the programmer)

The model uses a series of probability distributions to produce con-

tractor's fees. The model also applies a probability distribution to each of

the incentive elements.

9. The Evaluation and the Structuring Techniques of Multiple Incentive

Contracts. Dept. of the Air Force--Faculty Group, USAF Academy, C6lorad'.

Springs, Major Jack W. Cook, Capt. Don R. Ackerman, Capt. Maurice V.

Clegj, Capt. Jhn D. Johnson, Capt. Iubert U. Kurtz, Auj. 1966, 241 paSeS.

/



I The manual describes tachniquts for the structuring and analysis of mau-

,. tiple incentive contracts. It was the combined effort of the Air Academy

* staff and the pricing office of the Space Systems Division, Los Angeles. A

variety of briefings were given te 000 and HAS& on the contents of the

manual. The manual is accompanied by two color training films.

The contents ares 1) An tntroduction, 2) An evaluation of incentive con-

tracts# 3) Structuring the Incentive contracts, and 4) General conclusions.

There are some 71 Illustrations. The modele are constructed based on isofee

lines analogous to isoquant curves in price theory cr indifference curves froa

economic theory. Cost, for example, is plotted on the X axis and pecformance

is plotted on the Y a is. There are an intLnite (usually) number of curves

that will produce theo same fee for the contractor. The curves are produced by

the computer through iterations to establish acceptable sets of parameterso

Chapter Two develops the trade-off analysis technique and the curve

fitting technique. Techniques are also Introduced to develop or check the

various performance parameter combinations to assure that the relative values

are consistent with the goals of the government. Cases and examples are

provided. The computer data is in the appendix.

10. A S'stems Approach to Incentive Contracting. D. Harold Asher, Deputy

Assistant for Defense, October 17, 1966, 18 pagas.

Asher concludes that the current approach to incentives, and particularly

performance incentives does not relate the incentive parameters to total sys-

tee cost and system effectiveness. The paper includess a) An introduction,

b) A brief description of the proposed nov" approach, c) A procedure for imple-

mentation, d) An evaluation of proposed changes, e) The problems of implemen-

tation, and f) A summary. Eight pages of charts are attdched.
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The author states that even under the most favorable conditions DOD has

no assurance that it is obtaining the preferred net of physical and pertor-

Mance characteristics. ror a given level of system effectiveness it woul4 be

Squite rare to find the same set of parameters that maximizes the contractors

profit at minimizes his losses as veil a" minimizes the long range cost to the

"government. if it is necessary a contractor will enhance the perfor•ance *lI

ments to offset potential loss. In general. contractors are encouraged to add

to their profLt by enhancing performance and thereby increasing the •ttal

- •cost.

SAnd profit is not the only motive. Others include company pride, nain-

"tenance" of high levels of business activity and employment in the long run.

But since Asher feels that he cannot deal with the extra contractual factors

She assumes that the financial motives are dominant for purposes of the paper.

He notes that the possible solution to the problem is to tLP performance

parameters to total system effectiveness and costs. In this pape Asher: goes

through an example of the development of the parameters of a new aircraft sys-

tea through curves relating total cost and the selected parameters and derives

the minimum cost point on the graphs. Incentive fee points are derived for a

____-_ series of levels o. effectiveness and a curve is drawn utilizing the points

derived.

"The problems he notes in implementing the system are many: these include

changes, the selections of variables and the assumption of a static system.
.I/

Dr. Asher sugqysts other sourceu for studies on total cost approaches to

incentives: the Air Force Academy work, the studies by M1anagemant Systems and

by LEJ4. He concludes by noting that cost and system effectiveness techniques

w1
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11. Expectations of Contract rncentives. John Finch, Standar4 Oil Co.,

Indiana, 1964.

$ tinch suggests that the application oa statistical risk assessment is

* applicable to incentive contracts. The paper uses the C-S5 an &a example to

demonstrate the use of expected value ot fees during the foraulatioa of

structure. He discusses the advantages of expressing incentives in term of

systems cost effectiveness and illustrates the use of the techniques in the

development of customer and contract strategies.

The first part of the paper defines the methodology. In the second part

he utilizes the calculus to analyze the implications of the model and to

derive a variety of graphs and charts. In the conclusions he discusses the

implLcatLons of the model.

12. A method for Selec- ing Contract Cost ZncentLves. Ralph ,. Miller, March

1967, 73 pages.

Mr. Miller proposed a research methodology that the government could use

for evaluating the relatLonshps among shares, target costs and target fee.

The essence of th-e model is that first the contractor is requested to respond

to two or more pro-determined shares (IS and 30 used); then the government

selects the desired mix. From this data industry behavior could be developed

in the form of averages.

The study has four parts: 1) The introduction, 2) An empirical method

for measuring the effects of incentives, 3) A proposal for extending the scope

of contract negotiations* and 4) Preferred sharing arrangements.

The specific requirements of the process are summarized as:

1. The government must define at the beginning the share arrangement, the

target costs and the target profit for determination by negotiation.

/1
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2. The government and the contractors must reach agreement on sets of

mixes associated with each share and

3. The contractor must be permitted to make offsetting adjustments in

the negotiations of target tea and target cost.

The paper concludes with a discussion of the necessary requirements in the

"proposed methodology to assure its effectiveness.

13. Multiple Incentive Contracting: Scientific Contracting with Accent on

Trade-off. Normal H. Smith, may 1967.

Smith emphasizes that a method for the analysis Of incentives so that the

true relationships between cost and. performance and their influence on the fee

earned may be known in advance of negotiation.

The report and the accompanying computee programs were based on the D00.

Incentive Contracting Guide" (1965), and the 'Trade-off Analysis and the

Tabular Model Related To Incentive Contracts' (1965) from USA? Academy,

Colorado.

The report has three sections and six appendixes. They are:

1. Scope, objectives, and bAckgrou.,d

2. The trade-off analysis

3. The tabular model

The basis of the pr.:sentation is a sample problem. Various aspects are

analyzed such as definition of the pcoblem, setting values to the targets,

weighting of each incentive element, determining the range of incentive effec-

tiveness, and the changing of the weighting of the incentives as each element

advances and recedes from target. Included are the computer source program

and the necessary data base required. The program is applicable to any con-

tract where there is a cost sharing element. The purpose of the program is to



provide the government with as uch control as possible over the contractors'

trade-off decisions by predetermining thels effects.

14. Decision making Under Aggreate Uncartaintys The Rngineering Decsions _

in a System Development Project. Pe s. Timpson. June 19S9, 22 pageo.

?ampsonls research was undertaken to shim that engineering and decision

making analysis coald be combined and that this combination would be a new

method for studying decision making under a condition of aggregate

:1 uncertainty. The method was specifically constructed to be useful for

analyzing multiple incentive contracts.

The engineering aspects of a system development project were discuss*4

and a model for simulating decision making in the engineering environment uas

described. To demonstrate the method, a hypothetical aircraft development

project was established. The results of these simiulations were discussed.

"The usefulness of the method for comparing and analyzing decision making

policies and incentive contracts was then demonstrated.

1S. Quantification of contractor Risk. Clifford W. Marshall, Polytechnic

Institute, Brooklyn, MV* December 1969, pp. 531-541.

Initially the author stresses the probles of subjectively determined con-

tractor risk. The paper's quantitative approach uses intuitively resired

features that are based on contractor's utility f nctions. The three factors

isolated as being associated to risk assumption a e: 1) The variation in

costs due to real world uncertainties, 2) The cont act structure and 3) The

contractor's utility. After establishing the rela ionships mathematically the

variables are related to contract types. In terms of foe three components are

isolated: 1) The service fee for doing work, 2) The actuarial fee for its

IJ

1. J .- \

/
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assumption of risk, and 3) The incentive fee -paid for deviations from target.

The author suggests that such of the difficulty associated with inceAtives is

the failure to distinguish between actuarial and incentive fees. Tho:.fcGj,

the incentive should not be paid for risk assumption. Risk assumption should

be paid for by a fixed actuarial fee Lncorporate4 in the target profit.

Changes in the incentive fee do not indicate changes in the assumption of con-

tractors risk.

16. Maximum Profit Incentives in the 1970's. Schick, George 3. and Pace,

Dean 7., Pall 1970, 8 pages.

Schick and Pace present a model for the development of multiple incentive

contracts that would permit achievement of the maximum profit. They maintain

that the multiple incentive contracts of the 1960's did not in reality permit

the attainment of maximum profit since the variables were independent. In

contrast, in their model they make the elements of the incentive interdepen-"

dent and thus achievable. In the rather short article five cases are pre-

sented with accompanying analysis and related iables of results. Other

interdependent models such as Gemini and P1KI permitted interdependency but

were too complex. The authors attempt to present a simple model that can be

used without the aid of calculus or the computer.

17. Optimal Incentive Contracting: A Constrained Game Theory Model. Joseph

L. Midler, June 1970, 19 pages.

The author develops a theortical model for the design of incentive con-

tracts between the government and private contractors. The methodology is

based on game theory. Zero-sum games are operation research algorithms for

the solution of certain classes of problems. The interest in this article is
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the Insight it provides into the author's perception of the variables involved

in the design and negotiation of incentive contracts. Part One isn &A hitro-

daction, Part Two sumarizes the basic concepts of two person zero-usm gameso

and Part Three describes the economcL problem facing the contractor =a4 the

government. In Part Faur the authors briefly summarize the policy use of the

model.

1i. Method for Relating Multiple Performance Parameters to a Single Incentive

Uniquely. a. Ostrofsky and g. G. Triner, University of Houston, Wiinter

1971, pages 25-32.

The authors apply probability distributions for the design of multiple

incentives. A method Is described for relating a single performance parameter

to a value scale and then to multiple incentives. Procedures are presented

for relating multiple performance areas to a single incentive scale so that

the resulting joint performance leads to one and only one Incentive award. A

hypothetical example of a manned bomber is used with weight and maintenance
//

man-hours as the incentive variables. The point at which the contractor would

mdxiimize profit is rarely the same point that would maximize system effective-

ness. The article suggests that this problem can be avoided by the appropri-

at* representation and structural relationships among the variables. The

limitations of the method are listed ass

1. There is rarely equal weight among the variables.

2. It Is difficult to relate the performance requirements to the prime

parameters.

3. It is difficult to define the anticipated performance along each . .

range of the variation of the parameter, and

4. It is difficult to determine the appropriateness of the value scale.

//
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19. Incentive Contract and Competitive Bidding. David P. Baron, Associate

Professor, Northwestern University, IL, July 1971, 22 pages.

Baron presents a mathematical analysis of the bidding process La which 4

firm has an opportunity to bid on an incentive contract. The firs consldered

has a fixed level of operations and operates ia the private sector. The
incentive rate is fixed. The paper is dividat intos (1) •A introductLoas (2)

The model, (3) Taxes, size effect, uncertain costs and private sector Vrofitsf

(4) Sensitivity to the contract terms and cost and. (4) Conclusiono. The
I

* author as*uses that the price should reflect five factors from the modelt

cost. the firm's subjective probability of receiving the contract, the firml s

attitude toward risk, the level of the private sector profits and the contract

pardmeters of target profit and profit rate. Relationships among the vari-

ables are developed and then calculus is applied to explore optimizations for

various relationships. He concludess

1. The effect of risk aversion on the optimal bid price is essentially

to decrease the bid price and thus the most risk averse firms will

appear to be the m,)st efficient.

2. If firms have the same cost, utility functions and initial. wealth

level, the firm with the most risky private sector profits will have

the lowest bid price with decreasing absolute risk aversion.

3. Increases in the incentive rate are likely to result in higher bids.

This would mean that incentives may not be any better for the buyer

than CPFF.

The author also includes a summary of some relevant research:

McCall--considers risk aversion in his studies.

Deavers and McCall--no conclusive relationship between underruns and

incentive rate.



1. N. Fisher--undercuns are greater for FPP than for most CPFF but sug-

Sjesots this say be due to higher targets. He found no relationship between the

terms of thi contract and the overruns'.

John C. Cross--presented an empirical examination which suggests that

Incentive contracts may not be as effective as often claimad.

Frederick T. hoore--reportad that the shift from CPFF to Laceatives save4

ten cents on the dollar.

S20. MICAP--A Visualization of Incentive Contracting Study Report. Davies Re

Powers, LTC., USA, November 1973. 25 pages.

Lt. Colonel Powers described MICAP, goes through the graphical and

tabular outputs and demonstrates its use and application. He sat&tes the

objectives of Incentives and suggests that MICA? through its ability to test

the implication of the design of the Incentive assists in assuring that the.

intent is indeed reflected in the parameters selected and the Interrelation-

ships defined In the structures. 14rCAP is a computerized analytical tachnique

for the desild and analysis of multiple incentive contracts. Through a series

of iterations the designer can approximate the goals of the contract through

the necessary adjustments to the contract structure as asuggested by the MICAP

analysis.

21. An Objective Functional Approach to Structuring Contractual Performance

Incentives. Paul Edward Pirdle, Major, USAF* November 1975, 79 pages.

major Pirdle developed a technique for designing performance incentives

that correlated the sensitivity 3f LCC to the desired performance parameters.

There are five parts to the study; (1) Introduction, %2) adckground of incen-

tives, (3) Method and system application exAmple where he demonstrates his

S/I'

If~j* ,\
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concepts, (4) An illustration from a specific example of a subcontract item

and ?5) Summary and conclusions. rout appendices are attached; He states

that his review of the literature suggests that there is No evidence that

incentivizatton for either coas or performance has provided significantly

improved contract outcoees.0 Further, OThe freedom provided the contractor

within the incentive has not provided contractors significantly greater

profit.*

T'?e approach suggested is to structure performance incentives by direct

transformation ot the customers cost variations of the performance pas*as-

terS. • The intent is to achieve the desired design characteristics whicbk the

contractor is responsible for rather than a projected level of LCC which he

might have no control over. The slope or scale of the incentive is directly

related to the degree of variation of the LCC as a function of the

performance.

22. Incentive Contracting for National Defense: A Problem of Optimal Risk

Sharing. J. Michael Cummins, August 1976, 35 pages.

Cummins analyzed risk sharing in defense contracting within an insurance

framework. He assumed conditions under this risk sharing between the firm and

the government can be expected to occur. He then identified the important

exogenous characteristics of the firm that determined the equilibrium set of

contract terms. Public policy implications can be derived from a normative

comparison between the simple incentive structure currently used In defense

contracting and a modified contingent claims arrangement. The author claims

the latter to be superior in providing desirable risk sharing, while also

maintaining appropriate marginal incentives for cost control.

/, .,
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There are two principal policy ixplications derived from the model.

First, attention should be directed toward discerning the contracting firm's

degree of risk aversion and its extent of moral hazard, xather than focusing

r'on the magnitude of ccst overrun and the percen1tage profit fee on the con-

tract. The article suggests that the lattec provides no useful information

concerning the efficiency of the incentive contracting mechanism, nor the

extent to which actual project cost is being controlled. In contrast, knowing

more'about the firm'a attitude toward risk and its propensity for moral hazard

can lead to more efticient contractual arrangements and helps to miniimize th

level of expected cost to the government consistent with the relative bargain-

ing strengths of the two parties. The second policy implication is based upon

the proposed superior efficiency properties of a contingent claims contracting

mechanism over the simple incentive contract currently used. The impractical

nature of the complete contingent claim, contract necessitates a modified

version, which oombines the practical advantages of the simple incentive

contract with the superior efficiency properties of the contingent claims

arrangement. The result is a flexible mechanism that specifies broad classes

of possibl,.! outcomes, and applies a different set of conrtract terms to each

class.

23. More Effective Cost-Incentive Contracts Through Risk Reduction, Defense

Mgt. Journal, July 1978, Captain William F. Moore, USAF and John M.

Cozzolino, 5usiness Risk Education Canter, Wharton School, University of

Pennsylvania, July 1978.

The authors argue that the traditional approach to incentives has proved

to be ineffective. The problem as they see it is that the level of perceived

risk (risk adjusted value) is such that contractors act to minimizi riak
J
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rather than maximi:e profit. The answer is to reduce the risk adjusted value

by permitting companies to form consortiums to share the risk and by d4vLdL.aq

the large procurements into less risky packages. In the process the authors

use several techniques from decision theory: expected value technique, util-

ity functions as an expression of risk acceptance, the lottery to establish a

base line for a risk coefficient and probability theory.

The paper is divided into six parts. These with a sumary of each are:

(1) Formulating incentive contracts, then quotes Scherer's 1964 cost Incentive

paper to conclude that contractors ace not motivated undec incentives to maxi-

mize profits. For the 306 contracts studied Scherer found that 65% of thee

had underruns. If the contractors had tried td maximize profits they would

have negotiated fixed price contracts. (2) On averting risk, they point out

that incentive contracts do not motivate cost reduction due tor (a) The user

cost function which is the need for technology to win future contracts, (M)

Taxes of 50% reduce the effective share, and (c) The uncontrollable cost coa-

ponents may dominate. (3) On risk adjusted value, they introduce the risk

adjusted value to define the real perceived risk by the contractor. They use

expected value, exponential functions, and utility theory. (4) The Indiffer-

ence point is computed through the lottery technique. The higher the risk

adjusted va ue the less is the decision maker concerned with loss. (5) The

authors argue that risk reduction can be accomplished by sharing the risk

through some contractor consortium or by breaking the program into parts.

Finally in (6) the authors consider the practicality of their suggestions in

light of the resent environment.
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24. A Technique for the Structuring. Analyzing, and Evaluating Multiple

Incentive Contracts.. Wayne 3. Fleming and Frank V. Moore, NASA Langley

Rsearch renter. Hampton. VA. June 10, 1946, 19 pages.

Fleming and Moore develop a p.oposed method for the design of multiple

incentives. The basis of the proposed method is the value statement concept.

Then they developed the method and tebted it with an actual procurement.

Their premise in that the government fails to properly convey its requirement

j to prospective vendors and consistently places them in a position where they

cannot respond. To remedy this problem the governaent must provide the worth

of increments of change to the contractor. The value statement is their

proposed solution. At is defined as the break-even point foe trade-off

decisions among the variables. The paper describes and gives examples of such

a technique. The parts are& 1) The contents of the proposal-- description

of how the proposal must be written, 2) Structuring the incentive-and

examination of sin actual bids received, 4zd 3) An an.lysis and evaluation of

the sit prcposals. The method is called PRICK--i.e.s

P...Poejtion (Relative Technical Position)

R...Risk

I...The motivational Factors

C...Cost (Target and Range)

C...Zffectiveness (The Proficiency of Management)

Each of these factors are used to develop and to evaluate the proposed

[ multiple incentives.

,.a';. •ffects of Incentive Contracts in Research and Development: A Prelimi-

n,12.-'jearch Report. Edward a. Robert& and J. Barry Short, April 1961,

21 papS.

: I/
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These NIT scholars studied the effects of incentives through evaluating

the impact of shifting CPFF contracts to incentives. Thus, they address what

the behavior would have been in the absence of the factor being studied. Five

contracts from five million dollars to two-hundred million dollars we-a re-

viewed. They also conducted interviews with government and industry person-

nel. The paper is organized as follows:

1. Contractor Decision Making

2. Length of Negotiation

3. Setting Target Cost

4. Sharing Arrangements

5. Contract Changes

6. Contractor Behavior

7. Management Attention

8. Subcontracts, and

9. Cost Allocation and Control

The OtentativeO conclusions indicate that:

(1) There is a likelihood of prolonged negotiations and delays,

(2) There possibly are harmful effects through the potential loss

anticipated by contractors. This-is somewhat counteracted by-the

possible desirable contractor behavior resulting from prospects of

attainable increased profits,

(3) There is increased attention for control of changes by the government

and the contractor,

(4) There is an increased relative payoff for skilled negotiation rather

than technical performance,

(5) There is an increased management involvement, and,
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(6) There are added difficulties especially with multiple incentives of

maintaining consistent and appropriate motivations throughout the

contract life cycle.

Generally the authors suggest that the research cast& grave doubts of the

effectiveness of incentive contracting for R&D. AlIo, contractorS are highly

motivated by possible losses on Lncentive contracts and this may result in

harmful shortcutting. All the major subcontracts were converted by the prime

from CpU? to rPz or CP!P. Contractors avoided the risk of financial penalty

when converting by (1) stalling to let time reduce the uncertainty and (2)

refusing to negotiate agreements that had high shares.

26. An Analysis of Military Procurement Policies. John J. McCall, November

1964, 54 pages.

McCall, judging that statistical analysis of incentives have not ad*-

quately modeled their behavior# proposed an economic nodal for the evaluation

of incentives. After developing the model he tests it with AF data on con-

tracts from the Aeronautical Systems Division, Wright-Patterson All, Dayton.

Ohio. In his opinion his own model more adequately predicts contractor

behavior.

The paper is presented in four parts: (1) an introduction where the

results of empirical statistical models are discussed, (2) An economic model

of procurement where the FP, FPt, CPIP and the two bid contract are explored,

(3) The restructuring of the pr9curement model, where the initial and adjusted

costs, the influence of contract size, and the estimation of the actual asym-

metrical sharing proportions are explored, and (4) Conclusions.

Some conclusions were:
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1. Efficient fLrms (low cost) are driven to submit higher than actual

target costs.

2. Inefficient firms tend to submit bids 'lower than anticipated contract

costs*

3. Bids are unambiguous Indications of cost only with VP contracts.

4. The economic model proposed predicts the rboves prior statistical

analysis do not.

• 5. Other factors such a" qiuality of product and schedule are also

* important and have not been investigated.

27. McKean, A? CONTRACT NO. F33615-80-C-5103.

McKean analyzes the current procurement methodology "through the critical

logical outcomes of the assumptions that form the basis for the contractual

incentives and their negotiation.0 His analysis is divided into four parts:

(1) Economic performance in the defense industry, (2) Cost plus fixed fee con-

tracts, (3) Incentive fee contracts, (4) A possible alternative approach.

In section one he concludes that the efficiency and stability of rerfor-

mance leaves something to be desired. The sales variability and the employ- -.

.. ment variability for the principal firms in the aerospace-industry were higher- /

than for the comparative four industries studied. Under the CPFF section he

points out that it is not just uncertainty, but uncertainty combined vith

large size that makes the derospdce industry risks so high. Since large firms

are risk averse the answer is the CPVF contract. He argues that both the

government and the contractor accept high risk uncertainty because it is to

their advantage. The major reason is that under uncertainty a wide range of

behavior can be defended. In this fashion contractors can make investment

type expenditures to enhance further reputation and chi, government
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can make overruns defensible to the Congress. The other effect of the CPFF is
9

to relax on-the-job administrative burdens that relate to efficiency. Con-

tractors under CPFF expand their staef and in-house capabilities. In short,

uncertainty frees the contractor and the government from critical efficiency

reviews. This is particularly important to the government because large prob-

leos tend to be more uncertain. And the Services are engaged primarily in the

defense of the United States, and not in saving the taxpayer's money.

Under part three of the paper McKean attacks the reported 10o savings

from the shift of CPUF to incentives. In fact he argues that with the CPFU

the Joint interest of the parties bias the target cost downward. Whereas with

the incentive the bias is up. He analyzes bargaining behavior and the sharing

rate and investment expenses through the differentiation of total cost and

profit functions and concludes that least cost contractual objectives are the

appropriate goals for the government. The increase in the share rate which is

designed to discourage expenditures may be offset by capital expenditures to

invest in the future. He finds *that the behavioral assumptions required to

establish, a priori, the direction of the effect of profit incentives on cost

performance are quite implausible, and a very sophisticated statistical analy-

sis would be necessary to determine the effect.0 In part four he suggests

that the key Is to reduce uncertainty. The way to reduce uncertainty is to

break the "system buy* into meaningful parts and to contract for them

separately.

28. Defense Contracts: An Analysis of Adaptive Response. Oliver Z.

Williamson, RAND Corp., June 196S, 70 pages.

This study evaluates the use of incentive contracts as they relate to the

cost of development efforts. The author concludes that incentives are
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ineffective due primarily to alterndtive adaptive responsea Available to the

contractor. He reccxamends that the development effort be partitioned thereby

reducing uncertainty, risk and over runs (this in similar to McKean's point).

The inquiry is deductive In nature. It uses secondary data. There are

five sections. (1 and 2) presents an otline of the probles. (3) examinea

adoptive responses to CPF? and CPu' contracts respectively. (4) presents a

partitioning thie and (5) outlines the conclusions.

He argues that the opportunities for adaptive response renaders both the

direct control through cunatractax finaicial and technical operations and

indirect control throui4h !ncentivex ineffective. He adds several points;

I. The author is skeptical about the claims that incentives result in

cost efficiencies.

2. The author states that the proposition that negotiated costs are not

related to share rates in difficult to sustain.
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X. tndifference Theory Applied to the Incentive Contracts

There are only a few papers in the literature qa Indifference theory and

incentLves. And in fact all of them are from Texas A G M students ad/or

faculty. The concept is quite straight forward. IndJfferenqs cures are

stailar to isoquant curves from economics ar Lsofee curves used LA P1X9. In

these papers the concept is applied to the design of incentivee. The general

thrust is its application to system maintainability and reliability. One of

the papers expands the use of life cycle costing. A11 these papers could

easily have been grouped with the other papers utilizing mathmatically based

approaches for the analysis and design of incentives. These have been ioelat-

ed as an example of a particular technique applied to the incentive contract.

1. The Application of Availability to Linear Indifference Contracting. G.

Thomas, April 1971.

In this paper methods are developed for applying both maintainability and

reliability considerations to an incentive contracting plan that utilizes the

concept of indifference. The resulting contracting scheme is applicable to

situations where systems costs exhibit a linear relationship to system avail-

ability. The plan is such that the contractor is paid according to the avail-

ability demonstrated by the equipment during actual field use. Statistical

StechnLiques based on both consumer's risk and producer.e risk are used in

determining the required number of renewals. A procedure for establishing

confidence limits on the purchase price is also derived. Discussion of some

of the factors involved in determining the linear indifference fu,.ction are

also provided.
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This is one of several articles in %he literature that applies the con-

cept of indifference curves to resolving the problem of decision making under

conditions of .uacertainty.

2. Incentive Contracting Based on Reliability and Consumer Indifference.

Byron W. Butler, Joseph W. roster, July 1971, 77 pages.

Two different incentive plans which utilize the concept of lUfe-cycle-

costi.ng and systems worth are developed. One plan is based on the assumption

of 4.n expoMential failure rate and uses this as a basis for determining By"-

teas worth. The other plan assumes no underlying failure rate distribution

and uses non-parametric- testing procedures foe determining product reliabil-

ity. Both plans uso the concept of consumer Indifference by adjusting the.

purchase price according to the product reliability as determined by fiel4

test.

3. Linear Indifference Contracting for Maintainability and Reliability.

Richard L. Reynolds, 1971.

An incentive contracting plan for reliability and maintainability based

on the life cycle support cost of the item is the focus of this paper. The

contract is awarded to the system with the lowest life cycle support cost.

The purchase price is determined by the field performance of the equipment.

The advantages are (1) The elimination of inefficient maintainability and

reliability demonstrations. (2) The customer receives within certain conf).-

dance bounds the reliability and maintainability for which he pays. (3) The

producer is supplied with an incentive to produce at a high level. (4) The

customer is forced to keep accurate records of thu system. (5) The parameters

obtained will be the most accurate since they are obtained in an actual use

/
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environment. And the disadvantages a&ro (1) It cannot be applied to research

contracts. (2) It requires the contractor to be very large In order to stay

in business while waiting for the purchase price to be dstermine4. (3) It may

be very difficult tor the custcser to determine hay he is indifferent. An4

(4) Lt "s limited to the case of linsar indifference and exponential

distributions.

4. Consumer Indifference Curves. Roger Lo Spangenbe.rge Match 1973, 07 pages.

The author applies indiffecence curves to the design of Incentives.

SThere are five part* to the paper: (1) The introduction where he reviews the

current forms at Incentives, indifference theory and practice, and life cycle

costing, (2) Indifference contracting background and proposed plan, (3) The

development of Indifference curves through life cycle costing, (4) Generating

indifference curves using a queuing theory approach, (5) Rxamples of the

quering model and (6) Summary and conclusions*

Zn the conclusion two plane are suggested for the purchase of rellabil-

ity, one in which the customer asks for bids on purchase price for a specified

value of reliability, and two where the customer asks for bids on the total

ownership basis. He concludes that indifference curva contracting 'is still a

bit sketchy."



3=- I150

Xl. Applications of Incentives Contracts Use and Abuse

Incentives have increasingly been applied to a wider and wider scope of

procuresent situations and end items. The purpose of this manes t pears is.

to Illustra~e their varied use aV4 to highlight ateas of 4buseo. included are

such applications ass I, Component stan4ardsation oan shipboard. 3. Zuor*ase4

asset availability, 3. Reliability improveamen wacranties, 4. 5-5' Uircraft

-components, S. Subcontracts, ad Go Raar.

Another aspect at this section is potential Abuse. Sever"4 CMs are

cite as documented by the GAO and the Controller General. Caves such a

these can provide a rich source for the study of incentive contract

effectiveness.

1. Overstatement of Target Cost of AN EPS-7 Radar Equipment Under Fixed-Price

Incentive Contracts of 30(63S)-12300 and AF 30(635)-11072 with The

cptroller General of the United States General Electric Co. Heavy

Mlilitary Electronics Department, November .1964.

Since the time period discussed in this report, substantially more empha-

sis has been placed on the use of cost and pricing data in negotiating can-

* tract prices. This emphasis has been manifested in regulations and directives

issued by the Oepartment of Defense and the military departments and congres-

sional action. The author notes that Public law 87-653, effective December

1962, now required with certain exceptions thAt contractors submit cost or

pricing data and certify that the data submitted is accurate, complete and

current.

Under incentive-type controls, the reasonableness of the cost estimates

included in the negotiated target cost has an important bearing upon total

costs to be incurred by the government. An overstatement of the* target cost



K not only increases the target profit without any sound Justification but also

permits the contractor to receive "s additional incentive profit a share of

cost underruns which results tfro inequitable co•t-estimating practices rather

than from efficiency or economW in contract performance. The primary purpose

underlying the use of incentive contracts--ta reduce costs to the government

and at the same time tcj retard the contractor for efficiency and economy LA

performance--cannot be fully achieved unless realistic target costs are estab-

lished on the basis of accurate, complete and current cost and pricing

inform~a. jon.

The target costs negotiated for contracts--11072 and 12300 were grossly

overstated. The reasons cited were s (1) costs were not based an current

cost or pricing data already available, (2) costs were not based on the appro-

priate costs which could have been obtained through prompt action prior to

negotiations, and (3) were not properly related to the revised requirements of

the contract.

2. Over-2ricing of B-58 Aircraft Components Under Cost-Plus-Zncentive-Fee-

Purchase. Comptroller of the U.S., April 1964.
N

This Comptroller's study reviewed the prices proposed for thirty-one of

the purchased parts which Sperry included in the target costs for primary

navigation systems and evaluated the reviews of the purchase orders made by

Convair and the Air Force. It also considered cost data and other information

pertinent at the time target costs were available.

Overruns, intentional and otherwise are often associated in the minds of

the general public with the government procurement of weapon systems. Scherer

and Peck in their weapons Acquisition book highlighted the alleged abuses.

This particular study of the overpricing of the B-58 component parts provides
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the interested reader with a good grasp of the nature of the overruns and .how

they are initiated in the accounting process. Public Law 07-653, effective

December of 1962, required contractors to submit cost of pricing datA that to
N

certified as accurate, complete and current. This report is an oxamplo vhorp

the esaaining government body conclue4M that the law was not adhered too ult

the inquiry on the offectiven~ss of Incentives and the AcCUCAGY o0 the nogots-

ate4 targets it Sheds some intreCetlAg light On the process of a1lege4

deception.

3. Incentive for Achievin5 Component Standardization in Shi-p Construction,

Logistic Management Institute, December 1967.

The purposes of the study weres

1. To appraise the effectiveness of the present incentive clauses toward

achievement of improved standardization of ship equipment,

2. To develop, If feasible, uniform critezia for establishing the amouat

of .monetary incentive required to motivate ship builders to standardize on

ship components in the overall best interest of the government, and

3. To develop recommendations for useful modifications to the presently

used incentive clauses which will provide improved overall benefits.

The conclusions reached were:

1. The equipment standardization incentive clauses examined are not

likely to result in a significant increase in the degree of standardization

achieved in each respective contract over the degree which probably would have

been achieved without the incentive.

2. The equipment standardization incentive clauses have made a signifi-

cant contribution in attracting management interest in dealinq more effective-

ly with the problems of standardization, and the Interest should be nurtured
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by developing incentives which more reaAistically relate contractor achieve-I

j. meat to Navy benefits.

* 3. Except for intro-contract sar.ndardization, the contractor incentive

approach to achieve equipment standardization is a more feasible and effectivo

Sapproach than applying mandatory requirments.

4. The present equipment standardizatioa incentive clause* require m•a -

fication in at least three areas. They nee4 (a) a wider scope of interest

including intro-ship standardization an4 preferred component selection~i (b)

an incentive base that relates to the total 4egree of standardization achieved

rather than to the smaller degree achieved of several selected categoriess and

(c) an incentive rate more directly related to Navy benefits.

S. An average supply coast per line item at the shipboard level by appro-

priate ship classification or by total fleet should be established for the

purpose of making standardization or other economic analyses.

6. An equipment commonal.ity ratio normally achieved without standardiz4-

tion incentives should be established for various types of ships under several

conditions, and subsequently used as a base from which contractor standardiza-

tion incentives may apply.

4. Project Management: An Incentive Contracting Decision Model. W. A.

Mainhart, Leon H. Delionback, Oklahoma State University, December 1963.

Keinhart and Delionback eximined the role of the contractor's project

management in a complex research and development program. It concentrated on

the1 ,question of •hilce uneler an in:entivu contract situation and It sought tc,

provide an understanding of the problems and pressures facinq the contractor..

Although the model was developed to enhance understanding and not as an

operacional technique, it suggests that it may be possible to develop a
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working model that would he directly useful to tha project manager. It would

ofter to the project manager strategy quidei arA a mental set useful in incen-

tive contrast decision problems. As with all models it would require empiri-

cal verification in order to establish the future potential usefulnese.

* An alternative approach would be t make an adoption of th model so that

it could be used by a government agency. Since profit motlvAtioo would be

absent, some other utility function would have to be substituted. The manage-

mest scientist can learn wch from research an the project management fom of

S~organization.

S. The Air Surface missile 9Xstem Incentive*. John. J. Kennedy, Karcah 12,

1969, 75 pag.es.

This study analyzes th e Navy RF8 on the ASKtS fo e RCA. It IS ditvi ded into

several parts: (1) Introduction which reviews govei.eent policy, (2) The fac-

Zors affecting the design of the incentive (present value versus future

rewards, linear rewards and penalty rates, ranges of incentive effectiveness,

and changes). (3) Structuring the ASKS multiple incentive (derivation and use

of the cost effectiveness studies, application of discounting rewards and

penalties), (4) the ASKS contract (cost, schedule, operatio.i.l availability--

18 elements) and (5) management of the incentive (decision making, GFl, sub-

contractors anid corn.ract changes). There are five appendlces--Cosý studies

analysis, approaches considered for the operational incentive, coo ato ective-

ness decisions with the XSMS, contract changes, and the statistical b•snis for

operational validity tests. Xn addition there are 9 tables such as missile

life cycle costs versus reliability and expected incentive and tha p obability

of failure as a function of true availability, and five figures such as FIZ

incentive parameters and matrix of incentive information.

/I
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The document is an example of the level of sophistication that the majoc

j Ifirms apply in preparation for the negotiation of these major syst.. con-

* tracts. It is also a vAluable source for the novice to understand the impli-

cations of a govvrnment RPI in torso of government goals.

6. Analysis of the ASKS Request for Bid for RCA, Hoorestows. Professor Joha

J. Kennedy, Department Chairmcla, Marketing. University of "tre Came#

.i Notre Dame, IN. Narch 1969, 83 pages.

The air surface missile system was procured through a rather complax mul-

tiple incentive which was defined in the Navy's request for bid. This docu-

sent is he analysis of the request for bia. It presents an analytical eval%-

- ation of the RFS and developiu optLona for purposes of negotiation. Zt

Include. ten parts: 1) Introduction, 2) The factors affecting the design of

the ASMSi'ncentive. 3) Structuring the ASKS multiple incentive, 4) The ASKS

• Contract 1 5) The cost incentive, 6) The schedule incentive, 7) The operational

"" availability incentive, 81 The test plan, 9) Missile reliability, and 10)

Management of the incentive.

The paper is an example of the nature and kind of analysis that goes into

the preparation for negotiation for the design of an incentive conttact, The

analysis includes graphs and charts and involves topics such as the cost

effectiveness of incentive decisions, the application of the value system to

potential trade-offs, and overlap. It is a good example of the analysis a

defense contractor goes through in his preparations for negotiations.

-' 7. Escalation Provisions in DOD Procurement: A Review of the Problem and a

Framework for AnalXsis. Lt. Robert W. Eberth, USN, December 1974, 40

pages.

1
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it. Zberth reviewed the opinions end concerns expressed by various gov-

j ernment and pcivate industry sources with regacd to the use and structure of

!scalati-4n (i.e.,, economic price adjustment) provisions La government procure-

sent contracting. There was ft'nd to be little general agreement among these
* a

"* ;sources on manv of the aspects of escalation provisions, including the 'pro-

per* objectives of such clauses. After this review a framework was designed

* to facilitate the analysis of the relationship of escalation provisions and

*, I price level uncertainty. The specific model employed examined interacting

: "objectives of the government and 4 firm in a sole-source contract negaotlaion

scenario. A method was developed to approximate the increase in contract

price required by the fire as compensation for accepting the risk. of uncertain

price levels. A criterion was established foe the employment of the esawla-

$ tion provision in the modeled scenario.

* The incremental target cost approximation was noted to be valid only near

the solution, but was considered sufficient foe the purpose. This resulted

from using the approximation only to define a 'break-even' relationship

between the dollar increase in price, due to inflation, and the cost of admin-

istering an EPA clause, which was implicitly assumed 'smalls compared to the

total contract cost.. The analysis led to the conclusion that, under the

assumptions made, the EPA clause should be applied when the 'inflation contin-

sgency', as evaluated by the approximation developed, exceeds the administra-

tive cost of that clause.

"* The formulation of the model did not permit a direct analysis of the con-

current problem regarding the effect of using the EPA clause, as structured4,

on incentives to maintain control over inflationary trends within the firm.

* The analysis did not, however, disclose any effect of the EPA clause (or lack

of it) on the cost-reduction incentives as represented by the incentire profit
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rate, leading to the conclusion that, if cost-reduction incentives were effec-

tLve without the EPA clause, they would be no less effective wLth.the clause,

* 8. Need for Increased Use of Value Engineering. A Proven Coat Saving
TechnLque in Federal Construction, NultL-agency, U.S. General Accounting

Office, Nay 1974, 52 pages*

As stated rising costs of labor, materials, and money have given managa-

" mant a sensu of urgency in developing techniques that promote economical coa-

struction. Value engineering is one technique that has effected cost-savings

on federal construction projects. GAO examined valin. engineering activities

t at 10 federal construction agencies to evaluate their use of value engineering

"incentive programs and circulation of proven value engineering proposals with-

in and among the agencies. The'GAO concluded that (1) Proven value engineer-

Lng proposals should be circulated both within and among federal construction

agencies. Such circulation will bring the latest cost-savyig ideas, tech-

nLques, and materials to the attention ot those responsible for desLgning.

approving, and constructing projects. (2) The potential benefits of circula-

tLon will be maximized by the designation of a central point at which proven

proposals can be screened to identify those having further application. The

central point should categorize the proposals by engineering discipline and

circulate them regjularly. The recommendations were that the General Services

Administration establish a system for: (1) Receiving from federal construc-

tion aqek.cies all approved value engineering proposals, (2) Screening the

proposals to identify those having potential for further application, (3)

Categorizing such proposals by engineering discipline, and (4) Circulating

such proposals regularly to federal construction agencies.
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9. Potential Adverse Effects of Competitive Prototype Validation. it. Col.

James A. Ivans, USA. November 1974, 31 pages.

During a visit to the Defense Systems Managesent School in September

1974. General Henry Kiley, Comand", -ray Materiel Com•and# express" coacn~e

that competitive prototype development under cost-plus incentive fee contracts

might also include Increased potential for cost groweth and goldplating. The

thesis was that the prime motivator for the contractors was to win the follow-

on contract. This dominant motivator then rendered the cost incentive fee

"ineffective since the contractor would spend whatever he feels was necessary

to win. The competitive aspect of this situation might also lead the contrac-

tors to add a little goldplating to their product if they perceived it would

give them an edge over their competition at source selection for the follow-on

contract.

It was concluded that General Niley had identified a potentially very

costly disadvantage to competitive prototype development. This was not to say

that this type ,of development was not useful. The author felt that on the

cont•r.ry. being awdre of the pitf~tlle would enable the ljovernhent to practice

the concept of competitive prototype development to its greater advantage.

SThis study showed that there was, no one best type of contract for use in all

competitive prototype development programs. The best contract is one which

has been tailored to the spccifIc situation. A set of questions was included

which was to serve in selecting the beet contract type for a specific competi-

tive prototype program. The ability to answer these questions accurately and

hence select a best contract type would be heavily dependent an detailed know-

ledge of the contractor and his objectives.
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10. Control of Production Unit Cost in Major Weapons Systems Acquisitions.

Lt. Col. Peter 3. Xenyon, USA, rebruaary 1974o 57 pages.

The ;urpose of this paper was% to examine the ways and mans by which the

Department of Defense and its senior military an4 civilian program managers

can achieve and maintain control of the pcoductLo unit coat of major Weapons

cystems. Over the last sever4 years* with an acquisItion beckqtroud replete

with cost overruns, the DOD, the services, and industry have struggled with

Seways and means to estimate and establish control over the development costs of

major systeas acquisitions. At present a number oC techniques are being

incorporated into development contracts in order to maintain control of

research and developeent expenditures. These are outlined and discussed.

11. VE and Design to Cost. R. R. aiedenbender, March 1974, 17 pages.

This paper was presented at the design-to-a-cost seminar of the American

Institute of Industrial gngineers/Aerospace Division, Washington, D.C.. 27-21

March, 1974. Its purpose was to address the interfaces between value engi-

nesting and design to cost. There was obviously considerable difference of

opinion about this interface. This is not surprising when one considers that

both subjects are controversial In themselves. To illustrate thie situation,

the paper lists some of the more fte uently heard 'platitudes' about VS,

Design to Cost, and their relationshi . All of these platitudes obviously

cannot be right. Yet they are all ho oest opinions held by reasonable people.

These differences ace based upon thia ifterent perceptions of VE and Design to

Cost. These perceptions are frequenti derived from the individual's observa-

tions of practice, as opposed to theor and concepts. This discussion can

shed light on the use of VE and Design to Cost with incentive contracts.

I/
/
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12. 'The Condor Missile System Claim: An Analysis with Implications and

Recommendations for Project Kanagors. William Rutherford Pierce.

Lieutenant, USN, March 1974.

The purpose of this paper was to provida recommendations for the irprove-

ment of current procurement policies and procedures in the Delprtmant of

Defense. The study addresse4 the following objectives:

Ta) o•oevaluate the appropriateness of various typcs of cootracts fox the

development of major weapons oystemn.

(b) To determine an improved policy for unofficial comuunications between

government and contractor personnel in order to avoid claims result-

ing from unauthorized changes to the contract.

(c) To investigate the impact of large claims on the congressional /
acceptability of major programs.

(d) To determine the legal implications Qf dual authorship of specifica-

tions when these specifications are impossible to attain in contract

performance.

The use of the FPI for a situaion similar to the Condor Program in 1966

would, in 1974, be inconsistent with the ASPR. This suggests that cost type

contracts should be used in engineering development contracts. A fixed price

contract should be avoided in all but a few cases. This study is of interest

because it illustrates the relationship between performance and contract

type. It implies that the risk in FP contracts is too great for areas of high

technical uncertainty. Other authors (Fisher, Jones, etc.) have suggested

that no relationship exists between these two parameters.

13. Escalation Provisions in DOD Procurement: A Review of the Problem and a

&Framework for Analysis. Lt. Robert W. Eberth, USN, December 1974, 40

;I
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." iberth builds a model to evaluate the impact of escalation provisions and

Il ooks at its use in incentive contracts. He felt thac the #ie"# of controver-

* my with regard to escalation provisions appeased both too wide and too inter-

related to be able to concentrate on any one without first obtaining a more

"thorough understanding of how escalation provisions affect a firm's attitude

4 toward inflation or uncertain price levels, and how this attitude is reflects4

in its pcicing of a contract. To this end# it was felt necessary to Ostart

i •fresh,. to develop an analytical framework which would both permit such as

' understanding of the theoretic nature of escalation provisions and provide the

basis for further, more detailed investigation of the effects of employing

differing types of escalation provisions.

The results of the negotiations model analysis were:

* 1. The incremental target cost approximation.

I The incremental target cost approximation was noted to be valid only in a

small neighborhood about the solution but was considered sufficient for the

purpose. This was due to using the approximation only to define a Obrea"

even" relationship between the dollar increase in price, due to inflation and

the cost of adminlitering an SP& clause, which was implicitly assumed Osmall"

coupled to the total contract cost.

2. Application of the SPA Clause.

The analysis led to the c€nclusion that under the assumption made, the

EPA clause should be applied when the *inflation contingency.* as evaluated by

the approximation developed, exceeds the administrative cost of that clause.

3. Effect of Inflation and Cost-Reduction Incentives.

The formulation of the model did not permit a direct analysis of the con-

current problem regarding the effect of using the EPA clause, as structured as

an incentive to maintain control over inflationary trends within the firm.

/
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The analysis did not, however, disclose any effect of the CA-clause on the

cost-reductLon incentives as represented by the incentive profit rate.. This

leads to the conclusion that, If cost-reduction incentives were effective

without the EPA clause, they would be no less effective with the clause.

This paper pcovides additional insights ta the questions concerning the

estimation of costs, the structure of price arrangements on incentive conr.

tracts, and other factors that have an impact oq final contract outcose.

14. Case Studies on a Major Weapons System AS~uisition Project. It. Michael

H. Guth, USH, September, 1974, 53 pages.

These series of case studies were developed to highlight the changing

environment of the U.S. shipbuilding industry and to examine the cost and fee

differentials between two private shipyards for the overhaul of nuclear sub-

marines. These are used to Introduce students to information available within

the Navy, and to stimtslate classroom discussion of naval policies and

practices.

15. Patrol Hydrofoil Guided Missile Ship. Depa2tment of the Navy. February

1975, 43 pages.

The patrol hydrofoil guided missile ship (PHM) then in it's lead ship

construction phase, was to be a new class of small ships to operate offensive-

ly against major surface combatants and other surface craft. The PHN was to

be 112 feet lcng, displaces 235 metric tons, and will sustain high speed ia

fail-borne operations in high sea states. The Boeing Company was the lead

ship construction contractor. This report summarizes the GAO's conclusions on

the success of the procurement. These were: (1) The quality of welding on

the PHM ships, especially on the first PHM lead ship, has been inferior. The

I -~ I
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major types of weld deficiencies in P14-I 1wre incomplete penetration, cracks,

porosity, and incomplete fusion. Also, distortion has Leon prevalent. (2)

According to BDoeng, weld quality has improved from the start of PPA-i t9 the

present and the current weld quality was comparable to the 'est in the ship-

building industry. The Navy and Air Force believe Boeing has takes many of

the steps necessary to resolve the physical welding quality problems, and

agree that significant improvements wore demonstrated on the P1042.

The report conclude4 that to assure that adequate welding quality will be

I achieved on any future PM's, the Secretary of the Navy should require that

all in-process controls, which were omitted In the lead ship contract, be

specifically cited in any contract awar4 for follow-on ship.

16. Impact of Changes in the Defense System Acquisition gycle on Design Team

Capability Retention. or* W. Lee Boddie, May 197S. 53 pages*

oddie in this s.tudy wae to evaluate the effect of changes In the

defense system acquisition environment on design team capability retention In

the aircraft industry in a manner that would suggest solutions as well as

identify the problems." A design team was considered to be the complete engi-

neeicng taam that is required to take an aiccraft weapon system from the con-

ceptual phase through development to production and deployment. The changes

in the defense system acquisition environment considered are those that have

occurred since 1968. The study was conducted using published material, from

both government and industry, that addressed the general subject of interesG.

Since relatively little of this material addressed the specific topic of

interest, the author drew heavily from his own knowledge/experience to relate

perceived impacts on design teams to the major changes in systems acquisition.

\
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The conclusions were: (1) In essentially eliminating concurrency through

the fly-before-buy approach, the already long davelepment cycle has been, fur-

ther lengthened, with all of the implications for design team technololical

obsolescence, (2) The advanced prototype approach advocated by Kr. Packard

appears to have already passed into a period of disuse, (3) The advanced tech-

nology developmer.t element of the technology base which is now receiving

increased attention appears to be an attempt by tho service laboratories to

meet the intent of advanced prototyping.

The recoamendations were: (1) The government commitment should Include

the legislative as well as executive branches, (2) The basic fly-before-buy

approach should be implemented carefully to minimize the adverse affect&

attendant upon program gaps/stretchoute, (3) Once a design te"as product has

been selected for further development and/or production, a planned product

"improvement program should be implemented and continued as long as the results

"are cost-effective.
I

17. DCAS/ARTADS interface on a Contract: An Explanation and Evaluation$

Maj. Russell K. Cleveland, USA, may 1975, 38 pages.

Cleveland investigated the interface between a project manager and the

defense contract administration services (DCAS). He did so by studying on a

single, on-going contract the interaction between the project manager's per-

sonnel, functional support personnel from other Army elements, OCAS support

"personnel, and the contractor's project teas. A primary motivator in the

selection of the contract to be studied was the prospective assignment of the

author to the Office of the Program Manager, Army Tactical Data Systems

* .(ARTADS). He concluded that ARTADS and the UniLted States Army Electronics

Command were not using DCAS fully.

.. /
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18. Investigation of Reliability-Growth Incentives and Analysis of ID? & E

Test Data for APSATCOC, H. Dagen, G. Harrison, J. Heata, December 31,

1975, 82 pages.

The applicability of the cr..L.•ve use of incentive provisions to relia-

bility requirements in contracts is discussed. The authors reviewed the evo-

lution of reliability growth incentives, recounted their experiencea and

insights gained from sight visitations, and concluded with a summary of lea-

sons learned. These were: (1) RIW and incentives are applicable to sole

source procurements. (2) Incentive options and requirements have to begin at

the same time as the full scale development contracts so that contractors can

design their equipment to meet the incentive requirements4 (3) Careful atten-

tion must be paid to incentive implementation problems before Pe•: reLmaqQ of

the RFP. (4) Misunderstanding about the goals and implementation of an ince4-

tive quite often lead to confusion about the incentive itself, and (5) It is

difficult to substitute DT & 5 data for reliability test data. /
J'

19. Utilization of Performance Incentives in Production Contracting. James

Robert Knepshield, GS-12, DNC, November 1976, 20 pagrs.

.The author addresses the query "Should the production contract contain

incentives to itaprove product performance?" The study addresses (1) incentive

contracting, (2) performance incentives in production contracting, (3) product

assurance motivators and conclusions. Although. he presents evidence from

prior research to suggest incentives on production contracts should be on cost

o only, he still recommends specific performance incentives on quality and/or

reliability. These could take the form of traditional incentives, the award

fee, or the RIW concept. He justifies his position on the basis of the

* increasing costs and complexity of weapon systetns.

I I,
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* 20. Price Proposed and Neqotiated for Fixed-Price Incentive Contract

F336S7-74-C-0041. U.S. General Acoounting Office, November 1977.

This is a report of an examination into the price proposed and negotiated

* for a fixed-price incentive contract (P33657-74-C-0041) awarded to Northrop

Corporation, Aircraft Division, Hawthorne, California, b the Air force, Asro.

nautical Systems Division (ASO). The contract provided for the full scala

development of two aircraft and waa awarded on October" 5, 1973, at 4 target

price of $45,950,000. The examination was made to determine the reasonable-

ness of the contract price in relation to the contractor's supporting cost or

pitcing data, and whether the requirements of public law 87-653 Vere effec-

tively implemented. The examination was part of a nationwide review of the

pricing of Department of Defense (DOD) negotiated noncompetitive prime

contracts.

The review disclosed that the target price was overstated by about three

million dollars. This was applicable to add-on pricing factors and profit and

was principally because the contractor did not "disclose current, complete, and

accurate cost or pricing data prior to negotiations. The recomendations

ware: (1) The Assistant Secretary of Defense determines whether the

government is entitled to a price adjustment under the contract and (2) The

Air Force determines the impact of the non-disclosure of business data

forecasts on negotiated forward pricing rate agreements and the ultimate

effect on the pricing of government contracts awarded to the contractor.

21. Reliability Improvement Warranties: An Analysis of Contractor Incentives

and Risks. Major Raymond P. Hudkins, USA?, May 1978.

I

/•
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The objective was to analyze defense contractors' p rceptions of relia-

bility improvemsnt, warranty incentives and risks. The author sent a thirty

questton survey to six companies that had reliability improvement warranty

experience. The author then integrated the survey results wiý.h follow-up

telephone interviews and an analysis of other warranty studies* He concluded

that contractors see little intCnt. Ve to improve equipment reliability after

two years into a five y3ar warranty. One of several study recommendations was

to implement reliability improvement warranties early in development programs

in order to influence equipment design and lower contrActor risks.

V

22. Report on the Survey ot Policies and Procedures for Paying Progress

Payments for New Ship Construction. Financial and Manpower Audit.

Division, July 1979, 9 pages.

In this report the Defense Audit Service reviewed the policies and pro-

cedures for paying progress payments under the Navy ship construction program,

and. evaluated (1) The separate administration of shipbuilding progress pay-

sMonts ty the Navy, (2) The policies and procedures employed by the Navy to

guard against unauthorized progress payments, (3) The percentage of comp lotion

basis for paying progress payments, and (4) The Navy po•icy and procedures for

liquidating progress payments.

Navy policies and procedures for progress payments allowed contractors

meeting certain conditions to have a negative investment in contract perfor-

mance as a benefit of progress payments. Further, these policies and proce-

dures did not provide for uniform treatment o! contractors in determining

percentages of completion for progress payment purposes. It was concluded

that a uniform contract financing policy was desirable. Also, the ability of

the Deputy Under-Secretary of Defense, Research and Engineering to monitor

S/. . . . . . . . . . . . .
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vhipbuildlnq progt~ee payments could be further improved through access to

Navy shipbuilding status information.

Zn cases where the contracts provide for additional incentive as well as

escalation payments, such as escalation payment for standard equipment, it was

concluded that the contracts must specify whether these payments are included

in contract payment limitations.

The use of the earned value data available from the contractors* manage-

ment systeas as a basis for the computation of progress payments could provid6

more equal treatment to contractors.

Progress payments as they relate to cash flow return on investment and

profits generally are a critical area for evaluating final outcome* of con-

tracts generally. The article provides a particular earutark of how the

policies and their applications vary.

23. Increased Asset Availdbility Through Incentives. A. J. molzmillec, Navy

Ship Control Center, Nechanicsburg, PA, Nay 1979.

This is a very short paper that describes how the Navy applied an incen-

tive contract to improve the management of repairable items. The particular

items were the expensive, high demand, critical shipboard rep*arable

components.

The article is divided into several partSz 1) The beckground, 2) Defini-

tion of problems, 3) Selection of candidates for incentives, 4) Contract'jr

discussions, 5) Negotiations, and 6) Anticipated benefits. The article lists

nine benefits that they anticipate as outcomes of the applied incentive

(examples . . . reduced average turn around time from seven to two months,

increase the overhaul yteld to I•nOt, maximize the availability of ready for

issue assets.)
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24. Subcontract Management: Program Office .nvolvement on

Cost-Plus-Incentive IeF Prime Contrar-ts. Mal. Larry C. Jackscm. USA&* S

* pages.

' This study focuses on the management of subcontractors through program

I office personnal inwvlvement, Generally the government is constrained from

"Management of subcontractors directly by the doctrine of privity of contract.

* . AS & fundamental legal principle, this doctrine does not prohibit program

Ioff ice personnel from assuring that prime contractors effectively manage subtp
* •

contractors. The study lists some current attempts which are underway In an

attempt to improve the subcontract management process. The author su gests

that: (1) Recent armed services procurement regulation (ASPR) revisions on

subcontract management are noteworthy attempts to improve involvement in sub-

contract management. (2) The implementation of any of the four recommenda-

tions coitained in the report, will result in improved subcontract management*

Hie recoamends: (1) There ahou14 be foiaal subcontract manageamn• train-

ingi (2) There. should be better prime contractor surveillances (3) Aipublica-

tion of a W00 subcontract management directives and (4) The ASPR should be

revised.
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